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Mushet Special “VG” high-speed steel is the very latest 
development of tool steels in the United Kingdom, by 
Samuel Osborn & Co. Limited. Remarkable results under 
production conditions are assured, far in advance of other 
tool steels in this category. 

Stocks of lathe tools, planer tools and toolholder bits, in 
this steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, planers, 
shapers, boring mills, etc., these tools will: 


* CUT FASTER 

* LAST LONGER 

»* MACHINE TOUGHER MATERIALS 
—including Nimonic alloys 

* REDUCE PRODUCTION COSTS 


@ALSO AVAILABLE 
IN BAR AND 
BLANK FORM 


SAMUEL OSBORN & CO., LIMITED 


CLYDE STEEL WoOorRKS. SHEFFIELD 


FINE STEEL MAKERS + STEEL FOUNDERS + ENGINEERS’ TOOLMAKERS 
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VACUUM PUMPS—THEIR CHARACTERISTICS AND SELECTION 


Survey of the technology, characteristics and accessories of modern 
vacuum pumps. 


By M. E. Boston 
THERMOPLASTICS IN DESIGN 


The author explains how far it is possible to use standard methods of 
design when dealing with thermoplastics. 


By P. I. Vincent 
COMBATING SELF-EXCITED ROTOR VIBRATION 


Showing how to deal with the problems arising from self-excited rotor 
vibrations initiated by the action of the lubricating film in journal 
bearings. 


By A. Tondl 


IMPORTANCE OF CREEP TO THE DESIGNER ... 


Description of the modern equipment in the Electrical Research 
Association’s new creep laboratory. 


By Dr. A. Chitty and W. H. Devenish 
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Résumés 


POMPES A VIDE — CARACTERISTIQUES ET SELECTION 
H. E. Boston page 810 
Etude sur la technologie, les caractéristiques et les accessoires des pompes a 


vide modernes. 


LUTTE CONTRE LES VIBRATIONS SPONTANEES DES ROTORS 
A. Tondl page 826 

La tendance, a I’heure actuelle, est d’augmenter le champ d’opération des 
systémes a turbines au dela de la premiére vitesse critique du rotor. Cet article 
nous montre comment on peut s’attaquer au danger des vibrations spontanées du 
rotor, engendrées par I’action de la fine couche de lubrifiant des paliers et portées. 


MESURE DE LA DEFORMATION DE L’ACIER UTILISE DANS LA 
CONSTRUCTION DES CENTRALES ELECTRIQUES 


A. Chitty et W. H. Devenish page 832 
Les auteurs décrivent I’équipement moderne d’un nouveau laboratoire étude 
du “creep des métaux” construit derni¢rement en Grande-Bretagne. Ces appareils 


pes td’ prendre des recherches fondamentales sur les aciers, 


METHODES DE DESSIN POUR THERMOPLASTIQUES 
P. I. Vincent page 816 

L’auteur explique les limites des méthodes actuelles de dessin dans le domain: 
des thermoplastiques et indique quelques aspects additionnels qui doivent étre 


pris en considération. 


Kurzreferate 


KENNDATEN UND AUSWAHL VON VAKUUMPUMPEN 

H. E. Boston Seite 810 
Eine Ubersicht iiber die Technik, Kenndaten und das Zubehér von modernen 

Vakuumpumpen. 


BEKAMPFUNG SELBSTERREGTER ROTORVIBRATIONEN 

A. Tondl Seite 826 
Der moderne Trend geht auf die Erhéhung ice. Bzetriebsbereichs von Turbinen 

liber die erste kritische Drehzahl des Rotors. M.r Artikel zeigt, wie die Gefahr 

der selbsterzeugten Rotorvibrationen durch di Wirkung des Schmierfilms in den 

Lagern tiberwunden werden kann. 


MESSUNG DES KRIES:4ENS VON STAHL BEIM BAU VON 
KRAFTWERKEN 


A. Chitty und W. H. Devenish Seite 832 
Eine Beschreibung der modernen Einrichtung in einem Laboratorium zum 


Studium des Kriechverhaltens, das vor kurzem in Grossbritannien eingerichtet 
wurte. Die Einrichtung gestattet die ->urchfuhrung von langzeitigen Forschungs- 


arte:.en mit Stahl. 


KONSTRUKTIONSMETHODEN MIT THERMOPLASTEN 
P. 1. Vincent Seite 816 

Der Verfasser erklart, wie es méglich ist, normale Konstruktionsmethoden 
mit Thermoplasten zu verwenden und zeigt einige der zusitzlichen, in Betracht 
zu zithendem Aspekte. 
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Die-Cast Engine Cylinder Blocks 


With the increasing use of aluminium for automobile engines, 
serious consideration has been given to the problems associated 
with their production by pressure-die-casting methods, and 
recently a large 2,200-ton die-casting machine designed and 
made by A. Triulzi of Milan (Italy) was shipped to the U.S.S.R. 


Volga 
cylinder 
block 


where it is to be used for the production of the four-cylinder 
block for the Volga car. This die casting weighs a little under 
50 Ib, as it leaves the machine, and about 40 lb. as trimmed, the 
alloy used containing a high percentage of silicon. It is 
expected that the blocks will be produced at the rate of between 
twenty and twenty-two castings per hour. 


Skoda 
cylinder 
block 


Also illustrated is the die-cast cylinder block for the 
Czechoslovak Skoda car. Samples of these have been made 
on the same machine and sent to the Skoda works for evalua- 
tion tests. 
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Monomer Casting 


A new process for producing massive nylon shapes can be 
carried out at atmospheric pressure and is similar to the con- 
ventional techniques used in the casting of metals. Described as 
monomer casting, it is expected to open up new markets for 
nylon in heavy industries now using metal castings. 

Polypenco Ltd., through their United States parent company, 
have acquired the rights to use the process for casting nylon 
shapes in the U.K. and have now developed the technology to 
production On a commercial scale. 

The material, designated as MC nylon, is a type 6 nylon 
formulation. Until now the inherent advantages of nylon have 
been unavailable in large components because of the high 
tooling costs and the processing limitation of conventional 
moulding methods. In the casting of MC nylon, direct produc- 
tion of the finished nylon parts from the monomer eliminates 
five steps in the processing cycle and thereby enables large 
parts to be made at lower costs than hitherto; expensive moulds 
required in conventional injection or extrusion moulding of 
nylon polymers are eliminated. The new process will not, how- 
ever, cCmpete with injection moulding now widely used for 
mass production of small parts. 

The largest monomer cast MC nylon parts produced to date 
have been semi-finished symmetrical shapes in the 500 to 700 
lb. range. A steel casting of the same size would weigh over 2 
tons. It is expected that a progressive increase in the size range 
capabilities will be possible. 


Superconducting Transformers 


Because of the important role played by electrical resistance 
in the economics of transformers, the use of superconductors in 
place of copper wires has been an attractive prospect ever since 
superconductivity was discovered. The main reason why super- 
conducting wires have not been used for this purpose lies in the 
nature of superconductivity itself. Superconductors cannot 
withstand strong magnetic fields. When they are subjected to 
fields the power of which is a small fraction of those usually 
found in transformer coils, electrical resistance reappears. 

To overcome this difficulty an alternative approach to the 
use of a special superconductor capable of withstanding strong 
magnetic fields, is to prevent the build-up of the field within 
the coil or conductors. 

In an analysis by Arthur D. Little Inc. it was found that 
superconducting transformers are feasible provided that (a) the 
core is operated at normal temperatures, to reduce refrigerator 
load, and (b) the primary and secondary windings are inter- 
leaved, to prevent premature quenching of superconductivity 
by magnetic fields within the windings. 

Potential advantages of these devices include small losses, 
high power ratings and low reactance factors. 


Bound copies of Data Sheets 62 and 63 
(Standard Bolts, Screws, Nuts and Washers for 
Threads up to /:0 in. dia.) are now available 
from Heywood & Co. Ltd., Drury House, 
Russell Street, Drury Lane, W.C.2. 
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SWIRL VANE FOR HELICOPTER 


This plastics swirl vane ring is moulded in Marco 
resin (Scott Bader & Co. Ltd.), and forms part of the 
power unit of a Westland helicopter. 


Ney 


FRESH, CLEAN AIR 


The Wright Bell-air conditioner shown above was 
developed from the air-conditioning unit in U.S. 
atomic submarines. Air is filtered using activated char- 
coal, forced through an impregnated ‘‘germ guard”, 
and finally washed, cooled and dehumidified. This 
conditioner is being marketed in the U.K. by Sales 
Organisers Ltd. 


CAR FOR THE FUTURE 


Two views of the new Chrysler experimental turbine- 
powered car, named the Turboflite. The car is fitted with an 
air brake located between the two rear fins, and the entire 
canopy rises whenever either door is opened. The regenera- 
tive turbine engine develops 140 b.h.p. at 39,000 r.p.m., and 
weighs only 450 Ib. including the reduction gearing and the 
starter generator. 


ULTRA-HIGH VACUUM 


This array of tubed shields, chevrons and condenser, used by 
Arthur D. Little Inc. for removing gases at very low pressures 
to produce vacuums required for space-simulation chambers, 
is cooled by liquid nitrogen and very cold helium gas. 
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TEST 

Known as the Aqua-jet, this Boeing jet-propelled twin-hulled test 
craft is used as a high-speed floating laboratory for evaluating hydro- 
foil characteristics. The test foil is mounted on the forward structure 
between the hulls; the observer is stationed in one cockpit and the 
driver in the other. 


DIAMOND FINISH FOR MEMORY DRUMS 

Aluminium-alloy memory drums made by Sperry Gyroscope Co. 
Ltd, are coated with a layer of copper plate which is subsequently 
diamond turned (see above) to give a surface finish of not more than 
8 micro-inches CLA—the drum is then nickel plated 0.0002 in. thick. 
In a second type of finishing process, the outside diameter of the 
drum itself is diamond turned, and a mixture of epoxy resin and 
ferric oxide is then sprayed on in excess of the finished thickness. 
Diamond turning is used to reduce the thickness of the coating to 
that finally required. 


AUTOMATIC TRANSMISSION 


Pressure-die-cast casings for the new Borg-Warner 
model 35 transmission system, shown in their new fac- 
tory. The transmission, which is for medium-size cars, is 
fully automatic and incorporates two fine-mesh cad- 
mium-plated filters specially designed and produced by 
Intermit Ltd. The power installation for the new factory 
was done by British Insulated Callender’s Cables Ltd. 


NEW DICTATING MACHINE 


This Agavox Model 2 dictating machine is only 3 in. 
high, and will fit into a briefcase; its appearance design 
is the work of Count Sigvard Bernadette. This minia- 
turisation has been made possible by the use of transis- 
tors and printed circuits, 
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PARK WORKS, HUDDERSFIELD 


It’s worth going to the other end of the 
country — to the other end of the world! 
— for David Brown gears. But happily 
you don’t have to. In addition to their 
headquarters in Huddersfield, David 
Brown have factories in Coventry and 
London. Each of these Divisions offers 
a first class service in gear production. 


DAVID 


HUDDERSFIELD 


service 


LONDON 


Whether you’re nearest to Huddersfield, 
Coventry or London you get the benefit 
of the immense resources of the whole 
David Brown organisation. If you’re 
not already a D.B. customer, get in 
touch with your nearest factory right 
away — and learn for yourself what they 
can do! 


BROWN 


YEARS 
1860-1960 


An alliance of engineering specialists in gearing, machine tools, tools, 


GEAR DIVISIONS 


Tel : Huddersfield 3500 


castings, automobiles, and agricultural tractors and machinery. 
THE DAVID BROWN CORPORATION (SALES) LIMITED 
COVENTRY GEAR DIVISION 


BROOKLYN ROAD, FOLESHILL 
Tel : Coventry 88004 


LONDON GEAR DIVIS 


Three point 


ION 


STONEBRIDGE PARK WORKS, NORTH 
CIRCULAR RD., N.W.10. Tel: ELGar 6824 
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Flexible Concrete 

The recent launching of the 34-ft. motor cruiser Tradewind 
may have been the first Cccasion on which an old-established 
material entered into a new phase of application, since the 
hull of this boat (designed and built by Windboats Ltd., of 
Wroxham, Norfolk) was made entirely of concrete. The use of 
this material in a boat hull is undoubtedly a severe test, since 
the stresses imposed are of a complex nature—any material 
which survives such a test is likely to find ready application 
in other spheres where the stresses are more readily assessed. 

The use of concrete for hulls is not new, as many slab-sided 
craft were made from it during the war; what is new, however, 
is that this is the first time that three-dimensional contours 
have been obtained with a hull! of less than 1 in. thick. 

Tradewind is the result of successful combination of the 
arts of traditional boat-building and the academic studies on 
concrete technology carried cut by Mr. K. Newman of 
Imperial College, London. The builders and Mr. Newman 
are rightly not saying too much at this stage, since the suc- 
cess of the application of Seacrete, as the material is called, 
lies not so much in the composition but in the process, in 
which meticulous care has been taken to ensure rigid adherence 
toa set schedule of operations. Seacrete is cheap, impervious to 
water, non-corrosive and fireproof, and more important is also 
flexible. It is intended to demonstrate this feature at the 1962 
Boat Show. 

Mr. T. M. Hagenbach, director of Windboats Ltd., has no 
intention cf confining the use of Seacrete to boatbuilding. If 
the forthcoming trials provide the evidence expected, then the 
material will be used for other applications. The U.S.S.R. has 
been experimenting for some time with concrete for large 
machine tools, with scme degree of success, and there it little 
doubt that Seacrete may provide a useful start to investigating 
similar possibilities in this country, where considerable effort 
is needed in many directions in order to keep down prices. 


Electricity Transmission Research 


In his inaugural address as chairman of the supply section of 
the Institution of Electrical Engineers, Dr. Forrest, director of 
the Central Electricity Research Laboratories, observed that, 
broadly speaking, the transmission voltage has been doubled 
every 20 years. Figures indicated that the choice of voltage 
through the years has not been far wrong, and the forecast for 
1980 was that we should require 550 kV. 

While nuclear, thermoelectric power, or some new means of 
generating electricity may make local generation economic and 
render the transmission system redundant, there were still many 
interesting problems to overcome in the present system. Corona 
discharge which occurs as the result of increased line voltage, 
leads to loss of power and the generation cf radio noise which 
can interfere with broadcasting and television reception. The 
solution to this problem lies in the use of a bundle cf two, three 
or four conductors. Although first suggested in 1932, many 
transmission engineers were slow to accept bundle type con- 
ductors and it was not until about 1950 that they were generally 
eee as being the best system for voltages of 300 kV and 
above. 

Considerable research has been carried out on the phenome- 
non of the oscillation of overhead line conductors which is 


thought to be associated with aerodynamic lift generated by a 
steady horizontal wind. Research has indicated that this lift can 
be reduced by using a conductor with a smooth cylindrical 
outer surface, but it is not known whether this will offer a 
complete cure. 

Dr. Forrest concluded his address by examining the possibil- 
ities of applying the principles of superconduction to the design 
of transformers and cables. This has been made possible 
through the discovery by the Bell Telephcne Laboratories of 
a niobium-tin alloy which retains its superconductivity in fie!ds 
of up to 100,000 gauss. 


Improving the Railroad System 

In a recent paper to the Institution cf Mechanical Engineers, 
Dr. F. T. Barwell suggested that in their present context, if 
motorways are not to expand indefinitely, a distinct and attrac- 
tive quality must enter into the competing service, and speeds 
must be high enough to exert a compelling attraction. Whilst 
the conventional railway has been shown to be capable of 
speeds in excess of 200 m.p.h. such traffic would have to be 
segregated from normal operation. This opens the way for 
alternative techniques which may be more economical and 
afford a greater assurance of safety. On the Paris-Metro, 
vehicles have been arranged to run on pneumatic tyres and to 
be guided by pneumatic-tyred wheels with axles in the vertical 
direction. The problem of points and crossings has been 
avoided, together with dangerous consequences of failure by 
tyre blow-outs, by the retention of the steel rails of normal 
gauge and of conventional wheels which ate normally clear of 
these. At the ends of the railways where points and crossings 
are required, it is only necessary to allow the main wooden rail 
to fall away so that the junction can be negotiated as normally 
with steel wheel and rail. 

The possibility exists of solving the problem of interchange 
of wheel and rail and the arrangement illustrated envisages the 
possibility of operating quite conventional road vehicles. 


PLAN VIEW OF MOTOR BOGIE SHOWING ARRANGEMENT 
OF WHEELS & LINEAR MOTOR 


If pneumatic tyres are acceptable, one may even simplify the 
whole question of points and crossings by regarding the railway 
proper to consist of a flat concrete bed, but with a central 
raised flange whose ccmbined function is to guide the vehicles 
as a substitution for flanges on the wheels and to act as the 
“rotor” of a linear motor. 

Under these circumstances, the stability and steering pro- 
blems would be eliminated and it would be a feasible type of 
censtruction for a railway and probably not much more expen- 
sive than the present one. 


CONTACT WIRE 


Speculative design for linear motor express freight 
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When Joe’s got his hands 
ona crafty ‘cuppa’ the last 
thought in his head is 
lubrication schedules. It’s 
not that he means to cause 
a production hold-up, it’s 
just that youcan’t trusta 
bloke like Joe the way you 
can Tecalemit Mechanical 
Lubrication Systems. 
They’re sticklers for duty! 
Minute by minute metered 
shots of lubricant are fed 
to each and every bearing. 
Machines run more 
smoothly, have longer 
working life, give more 
reliable service. There are 
systems in the Tecalemit 
range to fit all machines 
and plant—new or existing 
—and to handle all 
lubricants—oil or grease. 
Get them to work for you— 
they never stop for tea! 


T CA i E @M iT To Tecalemit (Engineering) Limited (Sales EMD) - Plymouth : Devon - 
E Please send me full information on: BIJUR Single-Line Oiling System—one cen- oO 
SINGLE-LINE Grease Injection System—feeds tral pump serves up to 100 points, each i 
—the Authority on Lubrication each bearing through an independently (_] with a pre-regulated metering valve. 


regulated injector. 
TECALEMIT (ENGINEERING) LIMITED, RADIAL Grease Pump System—uses 19 minia- 0 mes 
(SALES EMD) PLYMOUTH, DEVON ture pumps to serve individual bearings. COMPANY. 
BRENTFORD Automatic Multiline Oiling System oO ADDRESS 
—has one to twenty-four lines, each with an 


EQ independently regulated pump. 
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impact Testing of Plastics Water Pipes 


Although plastics pipes for water supplies have been in use 
in Germany since before the last war, this experience is still 
regarded with some reserve by most public water undertakings 
who are able to draw on 250 years’ familiarity with metal 

With such vast differences in the properties of the two 
materials, the British water supply industry is anxious to obtain 
4s soon as possible optimum design criteria for long service of 
plastics pipes. 

In iron and steel pipes, the greater part of the wall thickness 
is provided not to withstand stress but to compensate for the 
corrosion that can be expected during its lifetime, and its 
behaviour can be predicted very accurately. Plastics, of course, 
react to variations of stress and temperature in a more com- 
plicated way, and because their long term strength in this 
application is not easily predicted, the water industry is using 
fairly conservative ratings for plastics pipes. 

Three kinds of pipes have British Standards either in use or 
in preparation—low density polythene, high density polythene 
and unplasticised polyvinyl chloride. Polythene would 
generally be used in diameters up to 2 in., but for larger 
diameters (where a more rigid structure is called for) unplasti- 
cised p.v.c. is used in diameters up to 6 in. Pipes of these 
materials have been installed in Britain in small quantities over 
the past few years, 

A particularly important aspect of plastics pipes is their 
impact resistance; because they must withstand sudden shock 
loads in transit or when in the ground (from a pickaxe blow, for 
instance) a special study of this property is being made at the 
new research laboratories of the D.S.I.R. Water Research 
Association at Medmenham, near Marlow, Bucks. By means 
of a falling weight impact tester, the behaviour of unplasticised 
pvc. pipes has been studied at varying temperatures. The 
results have been shown that a reduction in temperature 
weakens the pipe to such an extent that while at 20 deg. C. 
the material is ductile enough to be punctured by the impact, 
at 0 deg. C. there is a greater probability of brittle fracture 
securring, when the pipe will shatter like glass, and would thus 
cause more serious trouble to repair if the pipe was carrying 
water below ground level. The results of the association’s work 
will contribute to the provision of a suitable impact test re- 
quirement in the new British Standard. 

The association, which has more than 200 waterworks and 
local authorities in its membership, as well as a growing 
number of industrial companies, is concerned with the solution 
of such problems as rainfall and evaporation measurement, 
coagulation techniques to remove turbidity and colour from 
Ttaw water, underground leakage detection, water sterilisation 
and algae control. One particularly promising line of work is 
that it intends to use a computer, shortly to be delivered, for 
determining the size of projected water mains and other 
distribution data. 


THE JANUARY ISSUE 


of Engineering Materials and Design will include the 
following main features: 


Vacuum Pumps — Their Characteristics and 
Selection: Part 2 
Concluding the survey of the technology, character- 
istics and accessories of modern vacuum pumps. 
Asbestos in High Temperature Resisting 
Composite Materials: Part | 
This first section deals principally with glass- and 
ceramic-fibre reinforcements. 
The Sintering Process for Small Components 
Each of the small mechanical and electrical parts 
considered in this article is regarded as being ideal 
for production by powder metallurgy techniques. 
Design Approach to Ground Effect Machines 


Dealing with some of the problems associated with 
various design configurations. 
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Experimental epoxy-resin sparking-plug insulator. 


Plastics Sparking Plugs 

The use of epoxy resins in a wide variety of industries is well 
known, and recently a sparking plug was made from a CIBA 
(A.R.L.) Ltd. epoxy moulding compound in order to show its 
good insulation. 

The mean running temperature was between 450 and 500 
deg. C. although the maximum temperature at flash point was 
between 3,000 and 3,500 deg. C. The head pressure of the 
1,500-cc. engine in which the plug was fitted was between 
700-800 p.s.i., and the voltage across the spark gap was 15,000 
to 18,000. Naturally, under these severe working conditions, 
it may be expected that the life of the plug will be short (the 
effect of only a few hours’ use is shown in the left-hand 
illustration). 


Admiralty Reinforced-plastics Boats 

For the past ten years the Royal Navy has been evaluating 
the use of glass reinforced plastics for boats under 30 ft. in 
length. As a result this type of construction is now contem- 
plated where numbers will justify the mould cost, while the 
design of larger boats in glass fibre reinforced plastics is under 
consideration. 

Experience has been gained with various resins and re- 
inforced materials on composite, sandwich, round bilge and 
hard chine designs. Exhaustive testing of boats using both 
cold-set and hot-set construction has been carried out all over 
the world in H.M. ships. 

One of the great advantages and financial savings accruing 
from the use of these boats in the Navy is the resultant release 
of manpower which would otherwise be engaged in H.M. 
Dockyards on the maintenance necessary with traditionally con- 
structed boats. A further saving is made by abolishing the 
present need for sheathing wooden boats used in tropical 
waters to combat worm and microbe attacks. Apart from the 
obvious savings of men and money on maintenance, the 
adoption of reinforced plastics in small boat construction in the 
Navy means resultant increases in the speed and ease with 
which boats can be repaired. 

One of the main disadvantages was the decline in appearance 
of the plastics boats after considerable use in Fleet service, but 
recent paint tests carried out by Admiralty research establish- 
ments have established that this can be overcome by traditional 
brush painting. 

Experience has also been gained by Admiralty with the use 
of plastics sandwich construction on a fast 16-ft. motor boat. 
The hull consisted of expanded p.v.c., } in. thick, sandwiched 
between laminations of glass reinforced plastics. This provided 
inherent buoyancy, a clean internal surface and a degree of 
rigidity sufficient to allow frames to be dispensed with. It was 
considered that the rigidity of the shell and elimination of 
frames given by the sandwich method of construction was a 
sound technique for small boats. 
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Servomatic linear measuremeni indicator, with incerpolating 
head and shaft shown in the foreground. 


Linear Measurement 


Length measuring systems can be divided broadly into two 
types—digital or incremental, and analogue or proportional. 

A scale calibrated in discrete steps, a pile of slip gauges, or 
a diffraction grating, are of the incremental type; while propor- 
tional systems are represented by the screw thread and nut, or 
the wound helix or similar patterns. The advantage of the 
incremental system is the high accuracy of successive steps, but 
each step must be counted and stored, and the loss of one is a 
continuous error. The analogue method has one unique indica- 
tion of position, but it is difficult to manufacture the measuring 
elements to the very high precision required. 

The Servomatic system developed by Reilly Engineering Ltd., 
has the advantage of both systems in that it gives an analogue 
representation of position using an incrementally constructed 
measuring element. The standard form of measuring element 
consists of a series of accurately made cylinders insulated from 
each other and cemented on a tie bar. 

A cylindrical interpolating head of considerably larger dia- 
meter than the stators of the measuring element is held within 
a housing on insulating guide bushes so that it can slide con- 
centrically over the shaft. The measurement is made by the 
relative movement of the housing to the shaft, and the point 
of reference is the geometrical centre of the housing. Two 
leads connect the transducer to the indicator unit, one from the 
shaft and one from the interpolator. 

These are connected to a precise voltage dividing transformer. 
The voltage between each segment is equal, and a very small 
pick-off electrode, close to but not touching the row of segments 
so that it has a capacity to them, will increase in potential 
in a series of steps as it is moved along. If the pick-up elec- 
trode is made the same length as the segments it will act as a 
differential condenser and interpolate continuously between 
the voltage on the individual segments, 

To avoid making very accurate measurement of voltage, the 
circuit is constructed as a bridge so that the position of the 
pick-up relative to the row of segments is compared with the 
position of a tap on a transformer. 

Transducers are normally made from steel, but can be in any 
material—brass, ceramic, or Invar, to suit the application. 


Atomic Battery for Space Vehicles 


The first atomic battery to be used in a space satellite has 
continued to operate successfully after several months in orbit. 

The experimental nuclear device is generating electricity for 
two of the four navigational transmitters of the Transit IV-A 
satellite launched in June at Cape Canaveral; the satellite is 
circling the earth every 94 min. in a near-polar orbit. 

The device is a tiny, lightweight thermoelectric generator, 
fueled with plutonium-238 and generating 2.7 watts of electrical 
power. Solar cells are providing power for the other two 
navigational transmitters. 

Developed for the Atomic Energy Commission by the nuclear 
division of the Martin Co., Baltimore, the generator is approxi- 
mately 5 in. dia. and 54 in. high, and weighs about 4.6 Ib. 


Plutonium-238 fuel is contained in a capsule in the 
the sphere. Because the plutonium has a half life of about 
ninety years (i.e. its radioactivity, and therefore its heat generat- 
ing capability, will drop by only 50% during that Period), the 
generator can power a space transmitter for decades. 
In the generator, the spontaneous decay of the plutonium-23g 
generates heat in itself and is transferred to the containment 
block surrounding it; thermocouples convert this heat direct) 
into useful electrical energy. y 
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New Renault Car 


The new 747-cc, front-wheel-drive Renault car is a durable, 
ubiquitous transport, having ultra-low running costs, jf 
incorporates several features of particular technical interest, 

The elimination of greasing has been achieved in four ways, 
Firstly, by normal lubricant held in a sealed space; this may 
take the form of sealed rubber sleeves around complete units 
such as the universal joints. The second way is by normal 
lubricant held in porous metal; sintered metal bushes are used, 
e.g. for certain suspension and steering joints. The third method 
is by using solid lubricant, In this case, the lubricant is a soliq 
material with a low coefficient of friction which provides dry 
bearings used, for example, in steering linkages (bearings in 
graphited aluminium) and gearchange linkages. Finally, rubbing 
can be replaced by elastic deformation. This method js 
only suitable where movement is limited, and is used on the 
suspension arms at front and rear, a rubber member taking the 
form of a tube. 


Sealed cooling system of the new Renault. 


The sealed cooling system has been achieved by the use of 
a coolant solution (water, glycol and inhibitors), which has a 
high boiling point (110 deg. C. at atmospheric pressure) and 
a freezing point below — 40 deg. C. The cooling system of the 
car is completely filled with liquid, and is connected with a 
small-bore tubing with a compensatory system for expansion 
and contraction, this consisting of a separate reservoir con- 
taining a small amount of liquid which covers the outlet of 
the tube from the main system. According to how much work 
is being done by the engine, the ambient temperature, and 
variations in atmospheric pressure, so there is a movement 
of fluid in or out of the compensating tank—thus the main 
system always remains full. This results in pressure variations 
throughout the system, as there is no escape to atmosphere. 
The amplitude of pressure variations is, however, limited by 
a two-way valve at the top of the compensatory reservoir. 


E. M. & D. CONFERENCE PAPERS 
Sets of each day’s papers given at the 
E. M. & D. Conference will be available from 
Heywood & Co. Ltd., Drury House, Russell 
Street, Drury Lane, W.C.2. Prices will be 
announced later. 
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B.S.A. ELECTRICS LIMITED 


a recently formed Company in the 
B.S.A. Group, 
has the following vacancies :- 


SENIOR DESIGN ENGINEER 


We require a person of experience to establish and control a Design Drawing Office associated 


with the large-scale manufacture of electro-mechanical devices. 


We seek a man under 40 with about seven years’ draughting experience, who can ensure that his 


staff always provide the right information for our Production and Inspection Departments. 


A knowledge of Moulding and Casting techniques would be an advantage. 


DEVELOPMENT ENGINEER 


We require an Engineer to undertake the development of control components and equip- 


ment to be used in Central Heating installations. 


Corporate membership of a recognised Engineering Institution is necessary for this position. 


DESIGNER - DRAUGHTSMEN 


We need two men under 30 who have spent some years in the Drawing Office, to assist the 
enior Design Engineer both on the board and by carrying out experimental work. 


An understanding of engineering fundamentals and the ability to think originally are just as 


important as formal qualifications. 


Applicants should initially send brief personal details to: 
The Technical Executive, B.S.A. Electrics Ltd., Guest Works (West), 
Dowlais, MERTHYR TYDFIL, Glam. 


December 1961 
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required for 


DESIGNS DEPARTMENT 
based in London 


Responsibilities include the mechanical development of equipment 


used for sound and picture recording in the sound and television 
services and advising on mechanical problems arising in a wide range 
of other equipment used in a broadcasting service. 


The ‘candidate must be able to work on his own initiative with a 


minimum of supervision and the post offers excellent opportunities for 
original thought and the development of new ideas. 


Experience in the design, development or construction of light 


mechanisms is necessary and a general knowledge of audio frequency 
electronics is desirable. An acquaintance with film techniques and 
with the equipment used for sound recording on tape would be an 
advantage. 


Applicants (British subjects) should have a degree or an equivalent 
professional qualification in mechanical engineering, but a record of 
successful work in the development of light mechanisms would be an 
acceptable alternative. The salary offered will be according to quali- 
fications and experience, in a range with a maximum of £2,225 p.a., 
but a higher maximum would be offered for exceptional qualifications 
and experience. 

Please write for application form to Engineering Recruitment Officer, 
Broadcasting House, London, W.|!., quoting ref. 61.E.240. Eng.M.D. 


VERSATILE YOUNG MAN in 


la 's wi 
good technical qualifications with 


Post under manager responsible for all 
new and improved processes in Midland  manuts” 
turing company. Box No. EM & D 33. 


SERVICE 


REED-MOORE PLASTIC FABRICATIONS 
COL 1072 42, Sidley Avenue, Victoria Avenue East. 
Blackley, Manchester, 9. Specialists in all types of 
Plastic Fabrication. (P.V.C. Polythene and Perspex 
Assemblies), E.G. Ducting, Louvres, Dye-baths, 
Dye-units, and Electrical Junction Boxes etc, 
Anything you require can be fabricated and welded 
thus saving the heavy cost of having to Pay for 
metal moulds and formers. Enquiries will be 
appreciated and suggestions made if required, 


50,000 PRECISION INSTRUMENT 
GEARS OF ALL TYPES FROM STOCK! 


(NOW INCLUDING SPIRAL BEVELS). 


Write for fully comprehensive Catalogue. 
The Davall Gear Company Limited, Potters 
Bar, Middlesex. 


Telephone Number: 
Potters Bar 57141—S lines 


WE OFFER YOU... 


the most selective professional appointment service of its kind. In view of the present heavy demand in the engineering 
industry for personnel of all kinds, a particularly attractive feature of ENGINEERING MATERIALS AND DESIGN 


is our “Professional Appointments Service.” 


WE AIM TO HELP SOLVE YOUR STAFF PROBLEMS! 


If you wish to insert an advertisement please send your copy (using BLOCK LETTERS to avoid errors) to: 


THE CLASSIFIED ADVERTISEMENT MANAGER, 
ENGINEERING MATERIALS AND DESIGN 
DRURY HOUSE, RUSSELL STREET, LONDON, W.C.2. 
TEMPLE BAR 3422 


To: The Classified Advertisement Manager, ENGINEERING MATERIALS AND DESIGN, Drury House, Russell 


Street, London, W.C.2. Temple Bar 3422. 


Please insert our advertisement as under for the next ................... issue(s). Display Panel. Plain Type. Heavy Type. 


Cross out words not required. 


NAME 


ADDRESS 


All copy for advertisements is subject to the approval of the publishers, who also reserve the right to decline or cancel 


any advertisement. 
COPY (To avoid errors please use block letters). 


2s. extra for box number. 


7s. 6d. FOR 3 LINES (MINIMUM) 64d. per word extra. 
£2 2s. Od. per single column inch. £4 4s. Od. per double column inch. - 
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Engineering Materials 


DESIGN WHO’S RESPONSIBILITY ? 


HEN opening the recent 1961 Inter- 

national Design Congress, Lord 
John Hope, the Minister of Works, com- 
mented “British design at its best compares 
with any for robustness, but too often 
lacks attention to the final appearance 
of the product and to details of conveni- 
ence in use”. There are many who will 
disagree with his reference to the “robust- 
ness of British goods” ; nevertheless from 
the design aspect his reference to appear- 
ance and convenience should be taken as 
a timely warning. 

“The first step towards a design policy 
is to be aware that a problem exists”—it 
might appear that in saying this at the 
Congress the chairman of the Council of 
Industrial Design, Sir Duncan Oppenheim, 
was stating the obvious, but in surveying 
some British goods one is left with the 
impression that, like Topsy, they just grew. 
The chairman went on to express the 
opinion that design is for the professional 
who is an artist, and not for the amateur 
or the professional who is not an artist. 

Every successful designer must of course 
be an artist in his own profession, but he 
does not necessarily have to possess an 
artistic flair for developing products with 
eye-appeal. This is the true artist’s pro- 
vince, arid should remain distinct from the 
designer’s. It is more than likely that the 
inconvenience of products mentioned by 
Lord John Hope has resulted from the 
touch of the artist rather than the 
engineer. 

A. H. Milward, chief executive of 
B.E.A., believed that a successful design 
policy must be inherently the work of one 
man—good designs did not come out of 
a committee which had to compromise at 
every point if the views of all the members 
of the committee were to be taken into 
account. 

In designing there are three basic stages 
—the concept, the process and the result. 
Into these must be underwritten the need 
for the product. As James D. Bowles of 
Ampex Computer Products has said, all 
too often modern designs are concerned 
with the spirit of uniqueness rather than 
meeting the need for functional excellence. 

The concept consists of the aesthetic 


and the functional, which must ultimately 
be so- integrated that one is unaware of 
either. Nevertheless in the beginning, 
unless the designer is one of those rare 
beings whose faculties can command and 
control both the aesthetic and the func- 
tional, a design must necessarily be a 
co-operative effort. 

Professor Misha Black, Professor of 
Industrial Design (Engineering) at the 
Royal College of Arts, observed that 
clients always got the design they deserved, 
the difficulty being that the client rarely 
knew what he wanted — if the designer 
took his job seriously he concerned him- 
self with what the client needed. Professor 
Black went on to suggest that each project 
should be accompanied by the establish- 
ment of a design or steering committee, 
which should in effect be the critics of a 
specific design proposal, but never the 
body which designed. 

This is sound common-sense, since it 
can be practically applied to engineering 
whatever the size of company. Two people 
who must be represented on such a com- 
mittee are the man who has the responsi- 
bility of producing it, and the man who 
has the responsibility of selling it. It is 
surely at the stage when the design is 
frozen and the processing starts that the 
one-man policy should commence. 

The third stage is the result, and it is 
by this that the company will be judged. 
The product must work efficiently, and 
must be pleasing to look at. Can one man 
produce this result on his own? 

It is quite evident from the remarks 
made by the various speakers at the Inter- 
national Design Congress that a consider- 
able divergence exists between the de- 
signer and the artist on what is meant by 
a design policy. Compromise there must 
be, however, and the ideas of Professor 
Black are to be applauded. 

It is time the artist descerided from the 
clouds and the engineer arose from the 
earth to understand and appreciate each 
other’s difficulties, and to integrate their 
skill in a product which will keep 
Britain in the lead. In this, the Council of 
Industrial Design can play a vital part— 
let it not become just a symbol of status. 
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VACUUM PUMPS — 


THEIR GHARACTERISTICS AND SELECTION Part 1 


The technology of vacuum engineering and scope of vacuum 


Fig. 4. 
Northey exhauster. 


plant continues to widen year by year. This article is a survey 


VERY engineer is now and again confronted with 

problems in a new field and often finds it difficult to 
obtain an up-to-date overall picture. This survey article 
does not pretend to be a complete vade mecum on the 
subject, but it will help the designer to build up complete 
pumping systems. 


Typical Applications 

Vacuum is often discounted as an expensive and mainly 
unnecessary tool. But the part that vacuum plays in in- 
dustries of every sort is not generally realised, nor is the 
extent to which it affects our daily lives. Nowadays there 
must be few industries not using it in some essential way. 

For instance, all the sugar eaten is crystallised under 
vacuum, as the penultimate stage in a process initiated 
before the turn of the century for the production of raw 
sugar. Thousands of tons of water are first evaporated under 
vacuum, then washed away in vacuum condensers. The 
fact that the annual production of sugar runs into millions 
of tons is sufficient proof of the economic importance of 
this vacuum process. 

On a very different scale, but no less vital, is the pro- 
duction of radio receiving and transmitting valves. Output 
amounts to many millions of units each year, and the 
degree of vacuum reliably attained—approximately 10-12 


*Director, Torvac Ltd., Histon, Cambridge. 


810 


of the principles and accessories of modern vacuum pumps 


of an atmosphere—indicates the degree to which the pro- 
duction techniques have been perfected. 

The designer may encounter other processes or uses. 
These may be to simulate conditions in outer space; to 
generate air flow in a low density wind-tunnel; to melt, 
heat-treat, or degass metals under vacuum; to dry, distill 
or process any of a wide variety of heat-sensitive chemicals 
or foods; to consolidate concrete; or to fumigate mer- 
chandise. Vacuum pumps of some sort will be needed, and 
the designer will certainly need some acquaintance with 
vacuum principles. 


The Vacuum Spectrum 

There are some 2°7X10"® molecules per cc. at standard 
temperature and pressure, but in outer space only some 3 
or 4 per cc. (10% Torr). Vacuum is concerned with the 
whole of this vast realm, though man has so far reached 
only about 10—°T. (3,000 to 4,000 molecules per cc.). It s 
divided into the following regions: low, 760-25T.; 
medium, 25-10-T.—or alternatively: rough, 760-IT. ; fine, 
1-10-°T.; high, 10-°-10-°T.; very high, 10-*-10-°T.; ultra 
high, 10-° onwards. 

There are many confusing terms used in vacuum ¢f- 
gineering nowadays, so this article uses only the inter- 
national term Torr (T.) corresponding to an absolute pressure 
of Imm. of mercury. The designer must constantly be on 
his guard with indiscriminately used units (p.s.i., inches of 
water, microns, feet of water, bars, etc.) and the terms 
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a(ii) 2 BLADED ECCENTRIC 


MULTIBLADED SLIDING VANE 
ROTOR-OIL SEALED 


ECCENTRIC ROTOR 


INLET PORT 


b(iv) NORTHEY 


(i) TWIN ROTOR BOOSTER 
ROOTS TYPE 


a(lil) SINGLE BLADE CAM SHAPED 


a(iv) ROTARY PLUNGER- 


ROTOR -OIL SEALED OIL SEALED 


‘WATER RING 


(i) LIQUID RING 
ECCENTRIC ROTOR 


(ii) LIQUID RING 
OVAL ROTOR 


“sauge” and “absolute”—gauge being relative to atmos- 
pheric pressure. 


Properties of Gases at Reduced Pressures 
Gases obey the classical gas laws even down to very 
much below atmospheric pressure. The total pressure may 
be made up of gases with partial pressures differing in 
proportions from atmospheric, and some part of it may 
come from vapour not normally significant at atmospheric 
pressures, This latter part arises from the vapour pressure 
of liquids and solids, which is often present only in traces 
on internal surfaces in vacuum systems, and the effect 
becomes of greater and even overriding importance as the 
vacuum improves or the surface temperature rises. 

Another factor of overriding significance at reduced 
pressures is adsorption. Normally, at atmospheric pressure, 
wrfaces are coated with at least a monomolecular layer 
amounting to some 10° molecules per sq. cm. This layer 
is in equilibrium, and is dependent both on temperature 
and on adjacent gas density: as temperature is raised and 
vacuum improves, the layer gradually thins out, but its 
complete removal is a slow process. So, in the high vacuum 
region onwards, the molecules evolved from surfaces— 
even clean surfaces — are orders of magnitude more 
numerous than the residual gaseous molecules. If the sur- 
faces are not chemically clean, or if gases are absorbed 
below the surface, gas evolution is still larger. 

The kinetic theory conveniently explains the properties 
of gases at reduced pressures, just as at atmospheric press- 
ure. It also explains the effects connected with “mean free 
path” (m.f.p.), ie. the statistical mean distance that mole- 
cules travel without colliding with each other. It is a pro- 
perty which is proportional to the inverse of absolute 
pressure, and to absolute temperature. (At 10-°T. and 
15 deg. C. the mean free path of air is 4°86 cm.—that of 
hydrogen is 8:97 cm.). 

Gas flow is influenced by mean free path. When it is 
about one-hundredth of the typical dimension of the 
vacuum system, gases begin to flow in a way no longer 
characteristic of the streamline viscous flow at atmos- 
pheric pressure, and molecular flow begins to set in. This 
tW type of flow predominates when the m.f.p. is about 
one-third of the typical dimension. It is best explained as 
follows. As the mean free path increases, the probability 
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Fig. 2. Operating principles of Group | vacuum pumps (see Table 1). 


Fig. 3. Sihi liquid ring pump (Hick Hargreaves & Co. Ltd.). 


Fig. 4. Two-stage multibladed sliding-vane pumping set 
with interstage drain—capacity c.f.m., ultimate vacuum 


1-5. (Hick Hargreaves & Co. Ltd.). 
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that a molecule will find its way along a pipe without col 
liding with the boundary wall or with another molecule 
steadily diminishes. If it collides with a boundary wall it 
will be reflected diffusely, and will lose its way with little 
likelihood of colliding with another molecule having g 
velocity component in the right direction. This underlings 
the need for large and unobstructed pumping lings jp 
medium- and high-vacuum systems. 

The foregoing properties will remind the designer of 
some of the important factors influencing his choice of 
pumps. 


Fig. Singie-stape Roots-type mechanical boaster 
pump Gtted with intersgoter and o'l-cooled etors 

capacity with 20:1 compression: Yano 
Torvat Ltd 
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VACUUM PUMPS 


Vacuum pumps cari be divided conveniently into 
according to construction. The more familiar designs jn. 
tended to compress gases above atmospheric pressure cap 
generally be used also as vacuum pumps with little modifi 
cation, and will reach between 1 and 100 T. Strictly speak. 
ing, centrifugal and axial fans should be included—they 
produce a vacuum of sorts (some 725 T.), but as they 
are used primarily to propel rather than compress, they 
will be left out. 

In the medium to ultra-high vacuum regions there is 4 
broad range of pumps which do not compress the gas and 
remove it, but instead capture and retain it within the 
system in an inactive form. 

The many groups of pumps are set out in Table 1, and 
the operating principle of most of them is illustrated in 
the accompanying diagrams. The notes which follow 
mention briefly some of their characteristics, advantages 
and disadvantages, but more detailed information can be 
obtained from makers’ catalogues. Groups 1, 2, 4 and 8 
can be used on their own as single-stage machines, but 
most can be arranged two-stage, with or without others in 
the remaining groups. 

No one pump will work over more than a limited range, 
and a compression ratio of more than 100 is unusual in 
the low and medium range. Where a large gas flow is 
being handled, ratios less than this are more usual. 


tage 


capacity of over S00 cfm. and an ultimate vacuum 
of 25T (Hick Hargreaves & Co. 


Fig. 7, Operating principles of Group 2 vacuum 
pumps. 


Sliding-vane Eccentric-rotor Machines 
(Group 1a) 

This group embraces both the important oil-sealed rotary 
and the multi-bladed high-speed machines. Oil-sealed 
pumps have the advantage that high compression ratios 
can be obtained (10,000 and even 100,000 to 1), and they 


INLET VA 


f 14 are used as much as “backing” pumps for the pumps in 

groups 5, 6 and 7 as on their own. Most of the many 

s : forms have a circular or near-circular stator, and either 
OUTLET VALVES an eccentrically-placed rotor holding one or more sliding 
—_— . vanes, or a cam-shaped rotor without blades sweeping the 
ae afi) ORY RECIPROCATING DOUBLE-ACTING stator and sealed by blades sliding in the stator. One im- 


HORIZONTAL CROSSHEAD portant form is the rotary plunger machine shown in 


Fig. 2., developed to reduce wear. The great variety of 
designs results from attempts to reduce wear and to im- 
prove both cooling and sealing. Some machines have 
balanced rotors, others are inherently unbalanced. They 
can be used as single or two-stage units. The multi-bladed 
high-speed types are available in larger sizes, and as they 
are not oil sealed, but only lubricated, the compression 
ratios reached are lower. Being in balance they can m0 
faster, and are capable of larger displacements. 


i 
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Twin-meshing Rotor Machines (Group 1b) 

In this group all the machines have two meshing rotors 
running parallel to each other, driven in synchronism by 
timing gears, so that they mesh with small clearances at 
all times. The meshing lobes may be straight or helical, 
and there may be two or more to each rotor. The rotors 
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tun at high speed, and there are no out-of-balance forces. 
If clearances could be eliminated a high compression ratio 
would be obtained, but in practice leakage (“slip”) take 
place and neither the theoretical displacement nor a very 
high compression ratio is achieved. 

Where there are no valves or ports, compression takes 
place when the pocket of gas at lower pressure is exposed 
by the lobe at the outlet: gas rushes in and compresses it. 
Where there are ports the gas is compressed during rota- 
tion, and is expelled at higher pressures as the port be- 
comes exposed. This takes place ideally without shock, 
but in practice with some under- or over-compression. The 
Roots types have rio ports, so there are four pulsations for 
tach revolution with considerable gas turbulence and tem- 
perature rise. 

The great advantage is that as the rotors do not touch 
they can run dry: there are no sliding parts exposed to 
vacuum, and so no lubricant is needed. Furthermore, as 
the rotors are in balance they can rotate at high speeds 
under reduced pressures to obtain a large specific capacity. 
A potential disadvantage is their inability to handle large 
quantities of dust or very wet gases. These machines run 
4 single or multi-stage units, and, as boosters, Roots type 
pumps have become important in recent years. 


Liquid Ring Pumps (Group 1c) 

This group uses a ring of liquid (generally water) to seal 
4 space between the blades of an impeller and the wall 
of the stator. Due to centrifugal force the water forms a 
tolating ring the depth of which varies according to the 
amount present. Some machines have a bladed impeller 
placed eccentrically in a circular stator. producing one 
cycle for each revolution—thus is a side load on the 
impeller. Others have a similar impeller placed at the 
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centre of an oval stator producing two cycles per revolu- 
tion, and with a symmetrical loading on the impeller. 
As a group they have the advantage that they will con- 
denise water vapour and remove other condensable process 
gases and contaminants. Sufficient water must be run to 
waste to keep the machine cool, as water vapour limits 
the ultimate vacuum. 

They are used as single or two-stage units. There is 
always a risk that if the machine slows down, or if the 
water supply fails, the water ring can collapse and cause 
a suck back, but precautions can be taken against this. 


Reciprocating Machines (Groups 2a and b) 

The operating principle of these machines is well 
known; they were the earliest to be used for obtaining 
vacuum. They are today available arranged horizontally 
or vertically with single cylinders or in groups of two or 
three, with or without intercooling. The vertical designs 
are capable of the larger displacements. There are two 
basic types: “dry”, using only small quantities of oil ; and 
“wet”, flooded with water to seal, cool and lubricate. Dry 
reciprocating pumps are frequently water jacketed, and 
can be double acting with corresponding double ports and 
valves. These valves are either positively controlled or 
spring loaded, but the operating mechanism is not exposed 
to vacuum. Rubbing speeds are low and the cylinder needs 
little lubrication, so the oil can be run to waste to avoid 
contamination. Small quantities of liquid will pass through 
the pumps, but there is danger of severe damage if it 
accumulates, unless a special relief valve is incorporated 
in the end of the cylinder wall. 

Wet reciprocating pumps attain higher compression 
ratios, as the water both seals the piston and partly fills 
the clearance volume. Valves and ports are arranged to 
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Fig. 10. Steam ejector pumping set, dual capacity. This can 
be arranged as a four-stage unit with a capacity of 600 
c.f.m. at 0°5 T, or 4,200 c.f.m. at 30 T. With four stages in 
use the first stage is an augmentor (with horizontal axis). 
The second stage delivers to a direct-contact condenser, and 
is followed by two further stages of smaller ejectors and 
direct-contact condensers. With three stages in use the 
two stages at the front are replaced by the larger one at 
the back (Hick Hargreaves & Co. Ltd.). 


cw 


Fig. 11. Single-stage ultra-high-vacuum l}-in. mercu 
. diffusion pump—capacity 40 c.f.m., ultimate vacuum 10-1°T, 
Fig. 8. Operating principles of Group 3 vacuum pumps, with (Services Electronic Research Laboratory, Baldock, and 
graph showing performance. Torvac Ltd.). 


Fig. 9. Operating principles of Group 4 vacuum 
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or eliminate the pressure drop associated with 
inp-loaded valves. They will handle large quantities of 
jguids and contaminants. But as with all water-sealed 
the ultimate vacuum is dependent on water tem- 

. As they are reciprocating, they are essentially 

dow moving, and are large for their capacity, but being 
yeavily built are dependable. 


Molecular Drag Pumps (Groups 3a and b) 
Centrifugal and axial aerodynamic (turbo) compressors 
quickly become ineffective as inlet pressure is lowered, 
and are of little use as vacuum pumps. However, if exten- 
ively modified and backed by another stage to a vacuum 
ofabout 10-°T., and speeded up, they can perform in this 
region on. a different principle. Molecules striking the fast- 
moving impeller acquire some momentum, and tend to 
move in the direction of rotation. The effect can be put 
o practical use in specialised machines rotating at up- 
yards of 6,000 r.p.m., using either a smooth disc-shaped 
or drum-shaped rotor running in a spirally-grooved stator, 
or a multistage machine with rows of blades alternately 
fxed and rotating. All have the advantage of running dry, 
and when backed to 10-°T. show uniform capacity over a 
wide range (i.e. from 10-? to 10-°T.). Unlike other dry- 
mnning positive-displacement rotary machines (Roots 
type) the rotors are not alternately exposed to inlet and 
outlet pressures, so surface absorption does not introduce 
4 reverse pumping action and they are inherently capable 
of higher degrees of vacuum. 


Fluid Jet Pumps (Groups 4a and b) 

This most important but perhaps less familiar group 
can be divided into two halves. All work on much the 
sme principle, but are entirely different to the preceding 
groups of mechanical pumps; they use a fluid jet (liquid 
or vapour) to achieve compression. 

Group 4a includes water, steam and mercury ejectors 
and vapour booster pumps. These are used from atmos- 
pheric into the medium vacuum region. Liquid or vapour 
emerges from a nozzle as a high-velocity jet into a mixing 
section. Here it meets the gas, entrains it by turbulent 
mixing, and imparts to it some of its momentum. The mix- 
ture then passes into a diffuser section where it slows down 
and is compressed. If the motive fluid is a liquid it separ- 
ales in the diffuser, but if a vapour it is separated from 
the gas subsequently in a condenser ; the gas can then be 
led to a second pumping stage. In some cases the whole 
of the mixture is fed to a second stage for further com- 
pression before any motive vapour is condensed out. This 
may be essential if steam ejectors eperate in the medium 
vacuum region where the condensation temperature is near 
the freezing point of ice. Steam and water ejectors are well 
able to handle dust. 

In group 4b are the diffusion pumps, which use special 
oils or mercury as the motive vapour. These pumps de- 
velop only a small pressure difference, and their action 
differs slightly from ejectors. Mixing of the gas with the 
motive fluid is better described as “diffusion” rather than 
“entrainment”: gas molecules diffuse into the vapour jet, 
where they acquire some momentum and move with the 
motive vapour. The vapour is then condensed as before. 

Diffusion introduces a further effect: just as the gas 
molecules diffuse inwards into the vapour jet, so also the 
Vapour jet diffuses outwards and some vapour escapes by 
“backstreaming” into the vacuum system. Attempts are 
therefore made to reduce backstreaming to a minimum, 
aid cooled baffles or traps are almost invariably fitted 
above diffusion pumps. 
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Fig. 12. Operating principles of Group 5 vacuum pumps. 


Condensation Pumps (Groups 5a and b) 

Direct contact and surface condensers are used after the 
diffuser section in ejector systems, but condensation pumps 
have a much wider application and are of greatest value 
where coridensable vapour of any sort (generally water 
vapour) predominates. Their use in the sugar industry has 
already been mentioned, and direct contact condensers are 
referred to there. Cool water is sprayed or cascaded over 
the vapour to be condensed, or if it is propelled at high 
velocity as a jet it can be made to perform a second func- 
tion as a jet pump for non-condensable gases as well. The 
ultimate vacuum is limited by the water temperature, but 
direct contact condensers are simple and will deal with 
dust and contaminants. The condensed mixture is drawn 
out by an extractor pump, or collects in a barometric leg 
(a tube supporting a column of water up to 34 ft. high). 

Surface cooled condensers are generally of the shell and 
tube type, and are more expensive and more bulky. They 
are used when water should not contact the vapour being 
condensed. To be fully effective, flow of vapour in the 
condensers must be turbulent, and the residual gas press- 
ure must be one-tenth or less of that of the vapour. The 
coolant may be a refrigerant, chilled water, or water at 
ambient temperature. 

If the surface condenser is below 0 deg. C., ice wi'l con- 
dense from any water vapour present, and it wll build up 
on the surface, eventually choking the system. Rotary con- 
densers with scraper blades continually removing solid 
build-up are available for such applications. The minimum 
practicable temperature using circulated refrigerants is 
—60 to —70 deg. C. (correspond’ng to water vapour press- 
use of 8X 10-* to 2 10-°T.), but the residual gas pressure 
must be correspondingly lower. 

At temperatures lower than this liquefied gases can be 
used, and even more complete removal of condensable 
vapours is possible, but handling liquefied gases on a large 
scale presents problems of its own. Circulating liquid 
hydrogen or helium allows even more complete pumping. 
At liquid hydrogen temperatures nitrogen and most other 
permanent gases are solid, and a technique has been evolved 
from this for large scale pumping of pure nitrogen in low- 
density wind tunnels. 


_ This article will be concluded next month, and will contain graphical 
information relating to all groups of pumps mentioned. 
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RODUCERS of plastics are frequently asked by 

engineers for data to assist them in design. The request 
is usually for the type of constant that has been found useful 
with metals, since most engineering experience has been 
gained in that field. When designing with thermoplastics, it 
is often possible to use the principles and methods that have 
been found satisfactory with metals, but, as always, it is 
desirable to have some familiarity with the special proper- 
ties of the material to be used. This article is an attempt to 
explain how far it is possible to use standard methods and 
to indicate some of the additional points which may have to 
be considered. It deals in turn with the various material pro- 
perties which might be asked for in a typical enquiry. First, 
deformation properties, such as Young’s modulus and 
Poisson’s ratio; then strength in tension, flexure, compres- 
sion, shear and impact. 


Young’s Modulus and Poisson’s Ratio 

A request for the values of these elastic constants implies 
an intention to use formulae which have been calculated 
by assuming Hooke’s law ; for example, the comprehensive 
and useful collection tabulated by Roark’. It is clearly most 
- desirable to be able to take advantage of the efforts of those 
i who have derived such formulae, and it is possible with 
thermoplastics, with three important provisos. 
The Effect of Strain 

The strain at yield for ductile thermoplastics may be very 
large in comparison, with that for metals. Table 1 gives some 
results, determined in terision at 20 deg. C. 


Table 1. Strain at yield of various ductile thermoplastics (at 20°C.) 


Materialt Tensile Yield Strain ( % ) 
Welvic R7/80 29 
Darvic 110 3-2 
Propathene GWE-01 75 
Alkathene XDK-10 12°6 
Fluon Gl 
Mild steel 01 


*Research department, 1.C.1. Plastics Division. 
- +A description of the materials mentioned in the Tables, Figs. and text 
will be found in the Appendix on page 821. 
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Although it is necessary for some purposes to subject 
materials to any strains up to the yield point, it is not pos- 
sible to assume that Hooke’s law is true over the whole 
range. Indeed there are deviations at very low strains. Sandi- 
ford, for example, has shown that Hooke’s law is not true 
for polythene even at strains as low as 0°2%. For the pur- 
poses of engineering design, however, some deviations can 
be tolerated. The elastic constants, determined at very low 
strains, may be used for design in the usual way, up toa 
certain limiting strain which is analogous to the elastic limit 
in metals. It is important to note that this “elastic limit” is 
not a constant of the material, but depends on the accuracy 
required in any particular application. If the accuracy can 
be specified, the strain can be found at which the divergence 
becomes too large—this strain is treated as the elastic limit. 

If it is necessary to design accurately for strains above the 
“elastic limit”, this can be done, but the procedure is more 
complicated. The relationship between stress and strain must 
be determined, up to the yield point, and the required for- 
mulae must be derived from first principles, without the 
assumption that stress is proportional to strain. 

Fig. 1 illustrates the application of these two design 
methods to a Propathene specimen tested in a three-point 
loading bend test. The line A was calculated from the 
Young’s modulus at low strain, assuming Hooke’s law. The 
curve B was found by experiment. The points on curve B 
were calculated from the compression stress-strain curve 
from first principles without assuming Hooke’s law. It can 
be seen that the elastic calculation is satisfactory up to the 
region of 1 or 2% strain, but that thereafter the deviations 
become large. It can also be seen that the more detailed 
method for high strains, though tedious, is reasonably 
accurate. 

The Effect of Time 

Just as for metals at high temperatures, it cannot be 
assumed that the elastic constants of thermoplastics, even at 
normal ambient temperatures, are independent of time. They 
are found to vary according to the time, rate of straining of 
vibration frequency at which they are measured. Fig. 2 
shows the strains of some thermoplastics determined under 
constant tensile load over a range of times at 20 deg. C. 
(These unpublished results were obtained by S. Turner 
the I.C.I. laboratories.) An apparent modulus can be calcu- 
lated by dividing the stress by the strain at any time. Its 
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wident that the elastic “constants” used for design must be _ occur with plastics than with metals, owing to their lower 
devant to the time that the article is expected to be under —= moduli and higher strains. For example, in the bending of flat 
jad. For very long times, it is necessary to adopt some plates, the deflection may be more than half the thickness, 
extrapolation technique. and there may be large errors unless diaphragm stresses are 
The Effect of Temperature taken into account (see ref. 1, pages 219-223). Similarly it is 
| The elastic constants of thermoplastics are much more __ usually found that thermoplastic pipes cannot be treated as 
dependent on temperature than those of metals. Con- thin-walled ; then it is necessary to use the methods for thick 
sequently it is most important to use the values measured at _ vessels under pressure (ref. 1, pages 278-280) or hollow cylin- 
the proposed service temperature. Figs. 3(a) and 3(b) show _— ders under direct bearing (ref. 1, page 299). 
the Young’s modulus of some thermoplastics determined at a The elastic constants of metals are affected by drawing, 
frequency of about 100 c/s over a range of temperature. rolling, annealing etc.; in the same way, the properties of 
(These unpublished results were obtained by D.J.H.Sandi- —_ thermoplastics are affected by the fabrication conditions. 
ford and Miss D. A. Thomas in the I.C.I. laboratories.) Many of these effects are complicated, but the following are 
Even if the strains are below the “elastic limit”, in some well understood in a general way: 
systems the deformations may be too large for the simplest 1. The amount of crystallinity in the semi-crystalline plastics 


formulae to be sufficiently accurate. This is more likely to | —polythene, polypropylene, nylon, and p.t.f.e—is not a 
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Figs. 3 (a) and (b). Young’s modulus over a range of temperatures for various plastics. 
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Fig. 5. The two basic types of curve 
found in flexural tests. 


from the molten state during fabrication. Thus rapid cooling 
leads to lower crystallinity and so to a lower modulus. The 
amount of crystallinity may increase after moulding. 

2. During fabrication, the molten material may flow in a 
particular direction. The molecules become somewhat aligned 
in this direction and when the material solidifies, this orienta- 
tion becomes frozen into the article. This anisotropy has the 
effect that the modulus along the direction of orientation is 
different from that in other directions. The anisotropy can 
be reduced by altering moulding conditions. 

3. Nylon, when first moulded, is completely dry, but after 
extraction from the mould, the piece gradually absorbs some 
water. Consequently, its modulus falls for a period after 
moulding, but then becomes constant as it reaches equili- 
brium with the atmospheric humidity. 


Tensile Strength 


Thermoplastics give several different types of load-exten- 
sion curve when tested in tension at a constant straining rate. 
Fig. 4 shows some examples ; there are no scales because it 
is the shape of the curve that matters. The Perspex specimen 


’ (4a) broke at about 34% extension, in a brittle manner. The 


tensile strength can clearly be determined quite simply from 
the maximum load. The load on the Propathene specimen 
(4b) rose to a peak and then fell as the specimen necked. 
Again, the tensile strength can be determined from the 
maximum load, but in this case it is referred to as a yield 
strength, whereas the tensile strength of the Perspex specimen 
is called a brittle strength. The curve for the first Alkathene 
specimen (4c) has a peak, but after necking the specimen 
extended for several hundred per cent and the load rose 
above the yield strength. It would be wrong to calculate the 
tensile strength from the load at break because such large 
extensions could not be tolerated in practice. Consequently, 
the yield strength is quoted as the tensile strength. The curve 
for the second Alkathene specimen (4d) shows that it also 
broke after large exterision, but there is no peak at the yield 
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constant, but can be changed by altering the rate of cooling 
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Fig. 6. Effect of rate of extension on 
tensile yield strength. 


point. The load-extension curve for Fluon may also be of 
this type. For this class of material the stress at break would 
again not be a practical quantity to quote; the stress at the 
bend in the curve is used as the tensile strength. In Fig. 4(a) 
to (d), an arrow indicates the point in the curve used to cal- 
culate the tensile strength. 

As is done for Young’s modulus, it is necessary to allow 
for temperature and straining rate when quoting tensile 
strength. Fig. 6 shows the yield strength of some plastics at 
20 deg. C. over a range of rates of extension. Fig. 7 shows 
some yield strengths determined over the important tempera- 
ture range at a straining rate of 3% per second. Brittle 
strengths are not shown in these two Figs. because it is 
more corivenient to determine them accurately in flexural 
tests. 

The yield strength depends, in the same way as Young's 
modulus, on fabrication conditions and water content. 


Flexural Strength 

In flexural tests on plastics, there are two basic types of 
load-defiection curve. Fig. 5 shows examples of the two 
types, which were obtained in three-point loading bend tests 
at 20 deg. C. (deflection speed 18 in. per minute). The Per- 
spex curve (5a) rises to a maximum load, and then the speci- 
men breaks in a brittle manner. The flexural strength cal- 
culated from the maximum load by the usual formula* is 
higher than the tensile brittle strength determined under 
similar conditions. This is usually attributed to the fact that 
the effective volume under high stress is so much smaller in 
the flexural test. The Darvic curve (5b) rises to a maximum 
load but the specimen does not break ; instead, it is pulled 
out of the apparatus. If the flexural strength is calculated 
from the maximum load by the same formula, the result 
is higher than the tensile yield strength but for a different 
reason. In this type of bend test, unless the ratio of span to 


*Bending moment ~+ section modulus. 
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Fig. 7. Effect of temperature on 
tensile yield strength. 


thickness is high, the load does not fall until the regions of 
tensile and compressive yield meet in the middle of the 
gecimen. Fig. 8 is a photograph of a Darvic specimen in 
which this can be seen to have occurred. 

The flexural strength varies with temperature and testing 
speed in the same way as does the tensile strength. Figs. 9 (a) 
and (b) show the flexural strengths of various plastics over a 
range of temperature. 

The flexural yield strength varies with fabrication condi- 
tions and water coritent in the same way as do the tensile 
yield strength and Young’s modulus. The brittle strength is 
affected by even more variables? : 
|. If semi-crystalline plastics are cooled slowly from the 
melt during fabrication, their yield strengths are higher but 
their brittle strengths lower than if they are rapidly cooled. 
2. The brittle strength is reduced by increasing the volume 
of the test specimen. 

1, The brittle strength is reduced by reducing the mole- 
cular weight, but this has no direct effect on the yield strength. 
It should be noted that, apart from molecular weight 
differences in the starting material, it is possible to lower 
the molecular weight, and therefore the brittle strength, by 
degradation during fabrication, aging or irradiation. 

4. If a moulded article has some residual strain, as men- 
tioned previously, the brittle strength depends on the direc- 
tion of test. It will be higher in the flow direction than per- 
pendicular to it. Fig. 10 illustrates this by showing the 
flexural strength of Diakon tested along and across the 
direction of flow in an injection-moulded article. It is clear 
that, in practice, the lower value will be more important. 

Owing to effects of this type the brittle strengths are not 
material constants, and the values given here can be taken 
only as indications. 


Compressive Strength and Shear Strength 
Because the various properties of thermoplastics depend 

much on temperature, rate, strain, fabrication conditions, 

Xc., it requires a great deal of effort to determine them. It is 
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a great help, therefore, if there are reliable relationships 
which can be used to reduce the experimental work. This can 
be done, to some extent, with the compressive and shear 
strengths. 

For metals, there is good experimental evidence that the 
yield point obeys the criterion associated with Huber, Hencky 
and von Mises. This gives the following relations‘: 

Compressive strength = tensile yield strength 

Shear strength = tensile yield strength + 1/3 
Some unpublished measurements made in the I.C.I. labora- 
tories suggest that it is satisfactory to apply these relations 
to thermoplastics, but there are three points to be noted: 
1. Hollow compression specimens, and solid specimens 
which are too long and narrow, may buckle at stresses below 
the yield strength, because of elastic instability. Clearly, such 
experiments do not give the compressive strength. 
2. If the material is brittle in tension, the relationship cannot 
be used, because the tensile yield strength cannot be 
measured. It is then necessary to measure either the com- 
pressive strength or the shear strength—the other may then 
be calculated from the relation : 

Shear strength = compressive yield strength = \/3 
3. Strengths are usually quoted as conventional stresses 
which are calculated by dividing the load by the original 
cross-sectional area. On the other hand the yield criterion 
applies to true stresses, which are calculated by dividing the 
load by the actual cross-sectional area under load. Conse- 
quently, although the true compressive strength is equal to 
the true tensile yield strength, the conventional compressive 
strength will be 10 to 20% higher than the conventional 
tensile yield strength. This is another consequerice of the 
fact that the yield strain is much higher for plastics than for 
metals. For example, experiments on Darvic specimens, at 
20 deg. C. and a fairly low rate of strain, gave the following 
results: 


Conventional compressive strength 

Yield strain in compression 

therefore, true compressive strength 

Estimated conventional tensile yield 
strength 

Estimated shear strength 

Measured tensile yield strength 

Measured shear strength 


10.3 X 10°lb./in.? 
5% 
9.8 X 10°lb./in.? 


9.3 X 10°lb./in.? 
5.7 X 10°lb./in.? 
8.3 10°lb./in.? 
6.0 X 10°lb./in.? 


Impact Strength 


The impact strength is usually taken to mean the energy 
needed to break a specimen under standardised conditions 
of test. These conditions may be, for example, those of the 
Izod impact test, either American® or British®, and the result 
of this test is often quoted as “the impact strength” of a 
material. A single figure such as this is useless for engineer- 
ing design ; it is necessary to go into more detail, and con- 
sider the conditions of the intended application. 

Some useful preliminary information may be obtained 
by measuring the energy to break in a flexural test over a 
range of temperatures. Fig. 11 shows some results for three 
plastics, obtained in a three-point loading test at 18 in. per 
minute. It is particularly true of the energy to break that 
results are dependent on test and fabrication conditions, so 
these graphs can only be taken as rough indications of 
material behaviour. However, it can be seen that there is a 
transition region, similar to that found for metals, in which 
the energy to break changes from a low value, corresponding 
to brittle fracture, to such a high value that the specimen 
does not break in the test. The most important single fact 
to be considered about impact behaviour is the position of 
the conditions in service relative to the conditions at the 
tough-brittle transition region. 
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Fig. 8. This Darvic beam was tested in three-point loading. 

The light region indicates yielding in tension, and the da 

region indicates yielding in compression. Note that they 
have met in the centre of the beam. 


When the transition temperature is so high that the 
material is brittle in this flexural test, the test is particularly 
useful for comparing materials, and for providing data for 
engineering design. The flexural strength and energy to 
break can both be determined from the recorded load- 
deflection curve; Table 2 gives some illustrative figures. 

For materials which are tough in this test at room tem- 
perature, the energy is not a suitable criterion, because tough 
fracture is very rare in service. In fact, no single test result, 
or even a single graph, is sufficient for a proper understand- 
ing of the impact behaviour of tough plastics. So many factors 
affect test results and resistance to shocks in service that it 
is not possible to rate materials in order of toughness ; the 
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order will be different under different conditions, Ration) 
engineering design can only come from an understanding of 
the principles involved. The situation is somewhat similar 
to the problem of brittle fracture in mild steel ; this has 
been thoroughly studied, and many different factors affecting 
the chance of brittle fracture have been discovered ang 
described’. Some of the same factors affect the chance of 
brittle fracture in plastics. 

Temperature: As the temperature is reduced the yield 
strength of plastics or steel increases, and there is more 
chance of brittle fracture (see Figs. 7 and 11). 

Speed: The effect of increasing the rate of test, or the 
speed of a blow in service, is similar to the effect of reducing 
the temperature. 

Type of Stress: The chance of brittle fracture is very 
dependent on the type of stress applied. It is very unlikely 


Table 2. Typical values for flexural strength and energy to break 
(at 20° C. and 18 in./min.). : 


Flexural Energy to 
Material Direction of Strength reak 
test (Ib./in2x10-*) | (ft. Ib./in?) 
Maranyl Along flow 
A 130/E direction 42:0 62 
Perspex 198 40 
Diakon MG Across flow 
direction 16°5 25 
Mouldrite 15-2 10 
Toughened 
glass _ 348 9 
Polystyrene Across flow 
direction 8-2 6 
Pine wood Across grain 1:0 32 
Ordinary 
glass 18-4 1-4 


Figs. 9 (a) and (b). Flexural strengths of various plastics over a temperature 
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Fig. 10. Flexural strength of Diakon tested along and 
across the direction of flow. 


in compression or shear, more likely in tension, and still 
more likely in bi-axial tension, as in the bending of flat 
plates. Notches, sharp corners and other regions where shear 
deformation is hindered are very powerful promoters of 
brittle fracture, and should always be avoided if at all 
possible. The effect of notches can be illustrated by means 
of a polycarbonate sheet tested in the I.C.I. laboratories. 
In a normal bend test the material was not brittle at -180 
deg. C., but with a sharp notch it broke in a brittle manner 
at +20 deg. C. ; the notch increased the transition tempera- 
ture by over 200 deg. C. It is clear that every effort should 
be made with plastics, as with all solids, to avoid notches 
and sharp corners and to permit shear deformations. 

Orientation: Fig. 10 has already shown the effect on the 
flexural brittle strength of Diakon of testing along and across 
the direction of flow in an injection moulding. The chance 
of brittle failure depends on the lower strength, and this is 
reduced by iricreasing the residual strain. In other words, 
highly strained articles will tend to be brittle. This is 
always true for thermoplastic mouldings, and it suggests 
that fabrication conditions should be chosen to reduce 
tesidual strain. For example, the strain is reduced by in- 
creasing the temperature of the molten plastics during 
injection moulding. This increase of temperature may cause 
other difficulties, and a compromise is needed. 

Molecular Weight: Low molecular weight, whether basic 
or caused by degradation, reduces the brittle strength and 
80 tends to promote brittle failure. 

Crystallinity: Increasing crystallinity increases the yield 
ee. and therefore increases the chance of brittle frac- 


Slow Cooling : Apart from any increase of crystallinity, 
low-cooling of crystalline plastics reduces the brittle 
strength and so tends to promote brittle fracture. This 
Suggests that it is advantageous to cool the mould as much 
48 possible, when injection moulding. This, again, may cause 
other difficulties, and a compromise is needed. 

Itis clear from this summary of the factors affecting brittle 
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fracture that designing for toughness is not a matter of using 
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Fig. 11. Energy to break of various plastics over a range of 
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a single arbitrary figure, nor of detailed calculation, but of 
understanding and applying certain general principles. Be- 
cause the problem is so complicated it is often worth testing 
samples of the final moulded article. 


Appendix 
The following materials have been mentioned: 


Perspex 
Diakon 


Welvic R7/80 


Darvic 


Propathene 
Alkathene 


Fluon 


Maranyl A/ 100 


Kralastic 


Mouldrite 


. 


1950 


wE 


% 


2 
. R. Parker, 


H. Sandiford, Monogr. Soc. Chem. 
Vincent, Polymer, 1, 425, 1960 
adai, Theory of Flow and Fracture of Solids, 209-211, McGraw- 


"T.M. Standard D256-56, Method A. 
782, Pt. 3, Method 306, A. 
Brittle Behaviour of Engineering Structures, Wiley, 1957. 


Polymethyl methacrylate of high mole- 
cular weight in the form of bulk cast sheet. 
Polymethyl methacrylate of lower mole- 
cular weight in the form of injection 
mouldings. 

Polyvinyl chloride with a synthetic rubber 
additive to give improved impact strength. 
Compression-moulded sheet was used. 
Polyvinyl chloride in the form of calen- 
dered sheet. 

Polypropylene. Extruded sheet was used. 


Polythene. Compression and _ injection 
mouldings were used. 
Polytetrafluoroethylene. | Compression - 
moulded sheet was used. 


66 nylon. Injection mouldings were used. 
Maranyl A/130 has glass fibre added. 

A co-polymer blend of acrylonitrile, 
butadiene and styrene. Compression and 
injection mouldings were used. 
Urea-formaldehyde resin. Compression 
moulded. 


S 
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AT THE MOTOR SHOW 


HE trend at this year’s Motor Show appeared to be 
towards increasing the comfort of the driver, thereby 
helping to reduce driving fatigue. 

With higher cruising speeds, the new motor-ways and 
the variation in road surfaces, the means for selecting the 
best type of ride is important. A new electrically-controlled 
adjustable suspension system has been introduced by 
Armstrong Patents Co. Ltd. which enables four degrees of 
suspension to be obtained—soft, firm, and two intermediate 
positions. 

A recent development in braking systems has been the 
use of vacuum power obtained from the induction system 
to reduce the foot pressure needed on the brake pedal. The 
Girling system involves either a unit which can be added 
to the linkage of mechanically-operated brakes, or one 
which carries tandem master cylinders for hydraulically- 
operated brakes. In both cases the vacuum cylinder is so 
arranged that full manual effort can be applied in the event 
of loss of vacuum when the engine has stopped. Lockheeds 
have also developed a similar device for hydraulically- 
operated brakes using a rolling-diaphragm type of sealed 
vacuum piston. 

The C.A.V. co-axial starter has been designed to enable 
the starter pinion to engage with the starter ring on the 
engine flywheel while under reduced power, thus avoiding 
heavy engagement shock and excessive wear of the gear 
teeth. When the starter switch is operated, a solenoid 
(mounted co-axially with the armature) is energised, causing 


The C.A.V. co-axial starter (type CA45c), showing three 
stages of engagement and locking of the pinion in mesh with 
flywheel gear ring. 
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a hollow plunger to push the pinion towards the starter 
ring. At the same time the movement of the Plunger closes 
a pair of contacts connecting the field winding through a 
resistance to the battery, thus causing the armature to 
slowly revolve. This combination of forward and rotary 
movement partially engages the pinion with the engine fly- 
wheel teeth. The pinion is then prevented from rotating by 
the stationary flywheel, and is drawn fully into mesh by the 


_ helix on the slowly rotating armature shaft. Just before 


the fully engaged position is reached a collar on the end of 
the pinion trips a second pair of contacts, which shorts 
out the resistance and allows full current to flow to the 
motor. The pinion is held in positive mesh by a locking 
device which consists of four steel balls located in the 
pinion sleeve. When the pinion is in the fully forward posi- 
tion, the balls drop into recesses in the armature shaft, and 
are held in that position by a spring-loaded collar which 
slides over them. When the starter button is released and 
the solenoid de-energised, the plunger returns to its normal 
position, and in so doing pushes back the collar and releases 
the balls. To ensure that the pinion does not jam if it 
and the flywheel ring become worn and meet tooth to tooth, 
a recoil mechanism is fitted by means of which the arma- 
ture is permitted to float axially—this allows the pinion to 
free itself from any burrs and return to its normal position. 

The new electric impulse tachometer shown by Smiths 
Motor Accessory Division utilises the frequency of the 
make-and-break of the distributor contact breaker. The 
current pick-up from the low-voltage side of the ignition 
circuit ensures instrument accuracy by employing as a 
triggering pulse the actual current required by the ignition 
coil to produce each spark. 

Since the preliminary winding of the triggering or current 
transformer is in series with the primary of the ignition 
coil, when the contact breaker closes, the current flowing to 
feed the ignition coil passes through the primary of this 
transformer, thereby energising its core. When the contact 
breaker opens to provide a spark to the engine, the flux in 
the transformer core collapses and the core energy appears 
as a short-duration voltage pulse across the secondary 
winding of the transformer. This triggers one of the tran- 
sisters in the circuit, allowing a second transistor to be 
switched on for a fixed time period, and thereby permitting 
current to flow from the battery to the indicator. The 
instrument cannot be affected by eddy currents in the high- 
tension side of the ignition circuit, by the distributor contact 
breaker setting, or by erosion of the sparking plug points 
or excessive difference in gap settings. 

Another aid to comfortable motoring is the re-introduc- 
tion of a reserve fuel valve. This new valve by Smiths 1s 
electrically operated from the dashboard, and enables 4 
reserve supply from the bottom of the tank to be brought 
into use. At the same time a warning light glows on the 
instrument panel, and remains alight until the valve 1s 
switched back to its normal position for main fuel supply. 

The new Bristol 407, with a 5-litre V-8 Chrysler engine, 
incorporates pushbutton automatic transmission. From the 
illuminated pushbuttons a choice of low, intermediate, 
high, reverse and gear hold can be made, the latter per- 
mitting engine braking. Part of the side valance between 
the front door and front wheel is hinged upwards on this 
car, thus introducing a new approach to the problem of 
spare wheel and battery storage, and allowing easy access 
to these components. 
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PATH TRACED BY 
SPRAY NOZZLE 


Problem No. 22 (August): 

In a special-purpose machine for the continuous produc- 
tion of strip material, it is necessary to provide a means 
whereby a spray nozzle can be slowly reciprocated across 
the travelling strip material to provide a coating of reason- 
ably even thickness. The material, however, varies in width 
from 12 in. minimum to 36 in. maximum. 

Devise a simple mechanism which will enable the ampli- 
tude of lateral reciprocation of the spray nozzle to be varied 
while running, within the above limits. The speed of the 
nozzle is to be constant at approximately 20 ft./min. (The 
mechanism for varying the speed of the strip need not be 
shown.) 


Although the above problem involves alteration to the 
amplitude of movement of a reciprocating element, this 
requirement differs from other problems of a similar 
character which have appeared in previous issues. For the 
speed of the spray nozzle to be constant, it is essential that 
reversal take place almost instantaneously in order that the 
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strip be coated with a uniform thickness of Sprayed | 
material. For this reason a mechanism having a simmagidal 
velocity. diagram would not be suitable. Mogt of thes 
readers who submitted entries had grasped thig fags and 
employed cither hydraulic or pneumatic cylinders, 
natively leadscrews or chain drives, to move the nomi 
carriage. 
M. P.. Mistry, of Bombay, India, chose two 

cylinders to actuate the spray nozzle, which is fixed ip the 
common piston rod. The nozzle carriage actuates each 
way valve in turn, the valves being clamped, at the appro. 
priate width apart, to a piece of angle. This solitgn aes 
straightforward and simple, and could be easily Gnages 
The addition of a pressure controller would engune aes 
fluctuations in the air pressure did not affect the speed gras 
reciprocation of the nozzle. The mechanism would hewes 
ever, be rather wide—more than 9 ft. 
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FLEXIBLE CONNECTIONS SCREW 
TO CYLINDER TO VARY POSITIONS 
OF VALVES 


FLAT 


THROUGH- ROD AIR 


CYLINDER ALTERNATELY CARRIAGE RUNNING 
CLAMPING CARRIAGE CONTINUOUSLY 
TO TOP 6 BOTTOM BELTS IN ONE 
DIRECTION 
W. BEWS 
E. CLAYTON 


A more elaborate entry from D. Lightfoot also employs 
mr but an attempt has been made to reduce the overall 
Sith of the mechanism. A single air cylinder of 18 in. 
Zmoke is used. The piston rod actuates a chain drive 
Ewembly which is caused to reciprocate along guide bars. 
he 18-in. stroke length is doubled, for the movement of 
ie nozzle, by anchoring the upper ends of the chain to a 
ied bridge on the carriage slide bars, the spray nozzle 
murier sliding on another guide bar slightly below those 
mrying the chain drive. The valves are mechanically 
Sperated by cams fitted to the sprocket carriage. The valves 
me adjusted, for distance apart, by a left- and right-hand 
operated by a handwheel. 

Asimple scheme (see Fig. 1) from H. R. Horton employs a 
ver to magnify the movement of an hydraulic actuator. 
Mthree-way electrically-operated valve is actuated by a 
Miock-over switch carried on the spray nozzle arm. The 
myiich stops are brought together or drawn apart much 
min Mr. Lightfoot’s entry. Mr. Horton’s second entry (Fig. 2) 
® on mechanical lines, and uses an Ortlinghaus gear 
mit with built-in electromagnet-operated reversing clutch 
and brake, the spray nozzle being fixed to a carriage which 
B feciprocated by a leadscrew. A knock-over switch is 
Sperated as in the previous entry. Although both schemes 
me thoroughly practical, they would entail more expense 
Man an air-operated mechanism. Compressed air, however, 
not always available. 

F.S. Eagle’s entry, using a single hydraulic cylinder with 
tWo-position electrically-operated valve, incorporates an 
Miditional refinement. Control of the amount of nozzle 
Meiprocation is by means of a handwheel which, via two 
Mght-angle drives, simultaneously controls both the distance 
apart of the limit switches and also the space between 
MO guide rollers for the strip material. This ensures that 
Me strip is always correctly positioned in relation to the 
Mle. This feature could be made fully automatic by the 
Midition of a strip-width sensing device and a gear drive to 
ie guide rollers. 

UR. C. F. Skelton employed a reversing chain drive to one 
ade of which the nozzle carriage was attached, reversal being 
Drought about by adjustable limit switches and a reversing 
May. Drive was from a reversing motor. This, we felt, was an 
@lective but costly solution. 

Clayton avoids electrical limit switches, the whole 
Mitiage mechanism being mechanically operated. Two 
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leadscrews, geared together, are driven at the required 
speed by an electric motor. The nozzle carriage is caused 
to reverse by the alternate engagement of a double half 
nut D, first with one lead screw, then with the other. This, 
reversal is brought about by a cam H and actuated by a 
toggle lever F as it strikes first one and then the other of 
the adjustable stops L. 

B. Majoros, of Budapest, Hungary, illustrates another 
wholly mechanical solution. A chain, or belt, running the 
full width of the machine, is gripped by a toggle clamp 
first on its upper side, then on the lower. ‘The toggle clamp 
forms a part of the nozzle carriage. Adjustable cam pieces 
actuate the toggle lever. O. W. Bews also used a belt and 
clamping device, but operated the latter by an air cylinder 
on the carriage. 

Other possible solutions, having electrical and mechanic- 
ally-operated clutch systems, were received from M. M. 
Glide and D. T. Elliot, the first employing a reversing lead- 
screw, and the second a reversing chain drive. 


PROBLEM IN DESIGN No. 26 
Here is this month’s problem 


In a fully-automatic domestic appliance, a solenoid- 
operated valve for the admission of hot or cold water is 
required. The water pressure can vary between 5 and 120 
p.s.i., but the force required to operate the valve is limited 
by the solenoid which exerts 6 oz. only. The inlet and 
outlet branches of the valve are j in. dia. 


Suggest, by means of a sectional drawing, the kind of 
valve that would meet these conditions. It should be re- 
membered that the domestic appliance is for competitive 
economic production in quantity. 


Best solutions to ‘‘Problems in Design’’ are published and 
paid for. Send your solution for this month, with a drawing 
or diagram (in Indian ink and not more than 12X12 in., 
please! ) to the Editor, ‘‘Problems in Design No. 26 (Decem- 
ber)’’. Closing date January 20. ’ 
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COMBATING SELF-EXGITED ROTOR VIBRATION 


The present-day tendency to increase the operational range of turbo-machinery 
above the first critical speed of the rotor has necessitated the solution of several 
difficult problems, one of which is the danger of self-excited rotor vibrations. 


ELF-EXCITED vibration, often called “oil whip”, is 

initiated by the instability of vibrations caused by rotor 
unbalance, and can appear only at speeds higher than the 
first critical speed of the rotor. Its occurrence, unlike that 
of the critical speed, is not limited to a narrow speed inter- 
val, but in the majority of cases appears within a wide 
range of speeds of which the lower limit equals roughly 
twice the rotor critical speed. This is dangerous because 
their amplitude is almost always large. 

The phenomenon of self-excited vibrations has been 
studied by both theoretical analysis and experimental 
methods. The effects of various factors, such as viscosity 
of the lubricating oil, specific load, etc., have also been 
studied. and methods sought by which self-excited vibra- 
tions may be suppressed. Various designs of bearing which 
would have higher resistance to the generation of these 
vibrations than ordinary cylindrical bearings have also 
been studied. 

It was found that in this respect better characteristics are 
obtained with elliptical bearings (see Fig. 1), and particu- 
larly with special bearings, such as fixed-pad bearings (see 
Fig. 2), multi-lobe bearings (see Fig. 3), and a version of 
the Michell tilting-pad bearing (see Fig. 4). The manu- 
facture of these bearings is, however, much more exacting 
than that of the plain cylindrical type. This fact led the 
author to design a bearing which is far more easily manu- 
factured, but which performs the same function as the 
types mentioned above. 

During rotation the pressure in the lubricating oil film 
causes elastic deformation of the elements, and conse- 
quently the formation of the necessary wedge gaps. Fig. 5 
shows a schematic representation of the element deforma- 
tion and the pressure distribution in the bearing oil film. 
The pressure distribution is plotted so as to include the sub- 
pressure regions; i.e. it is assumed that they are not can- 


*Czechoslovak National Research Institute of Heat Engineering, 
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celled by the pressure of the incoming oil. The bearing is 
shown in a section through the radial cut of the shell. 
Originally these bearings were only designed for the sense 
of rotation shown in Fig. 5, namely in the direction against 
the free ends of the flexible elements. Tests carried out 
with the shaft rotating in the opposite direction have how- 
ever produced interesting results, with very favourable 
features as regards bearing resistarice to self-excited vibra- 
tions. 

The intensity of the self-excited vibration is measured 
chiefly by its amplitude. In the majority of cases these 
amplitudes were much smaller in the flexible-element bear- 
ings than in the elliptical and particularly in the cylindrical 
bearings. Another criterion for the intensity of the self- 
excited vibration is the velocity of its initiation and the 
character of the transition. In cylindrical bearings the 
self-excited vibration appeared suddenly, and its amplitude 
grew rapidly according to an exponential law. 

The three-element bearings (see Fig. 6) were superior 
to the four-element design (see Fig. 4) in their resistance to 
the initiation of self-excited vibration. All designs and 
arrangements had one characteristic in common, namely 
that the limit of the initiation of self-excited vibration 
depended to a considerable degree upon the temperature of 
the lubricating oil—particularly so in the case of three- 
element bearings. 

The limit speed associated with the initiation of self- 
excited vibration was much higher with the journal rotating 
in the opposite direction than with rotation against the 
free ends of the flexible elements. In one instance no self- 
excited vibration was initiated at any temperature of the 
lubricating oil. In the majority of tests the vibration ampli- 
tude was low, and the transition at the initiation smooth. 


Evaluation of Load-carrying Capacity 
The evaluation of the load-carrying capacity of the bear- 
ing was based on the measured trajectories of the journal 
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gotion at various speeds, and at various journal loads. 

For rotation in the direction against the free ends of the 
gible elements, the load-carrying capacity of the flexible- 
dement bearings was the same as that of cylindrical and 
dliptical bearings. For rotation in the opposite direction 
; was lower, particularly in the case of higher specific 
ads, greater element flexibility and lower rotor speeds. 

With low specific loads and higher speeds there was no 
swervable difference between the two directions of the 
jumal rotation, as far as the ratio a of the eccentricity e 
of the trajectory centre to the radius of the bearing clear- 
ance § (a=e + 5) was concerned. 

Thus when designing a bearing, one should consider 
ot only its resistance to self-excited vibration but also the 
required load-carrying capacity and the type of duty for 
which it is intended, such as occasional operation at low 
geeds, ¢.g. when turning the turbine rotor prior to the 
sart of the machine. 


Results of Measurements on a Combined 
flexible-element Bearing 

Good load-carrying capacity associated with the journal 
rotating against the free ends of the flexible elements, and 
high resistance to the initiation of self-excited vibration 
characteristic for the opposite direction of rotation, sug- 
gested the utilisation at least to some extent of the advant- 
ages of both arrangements, and the combination of the 
flexible elements so that some of them on deformation 
increase the load-carrying wedge of the lubricating oil 
while others reduce it. 

The bearing shown schematically in Fig. 7 is an example 
of the three-element type, with only one element in the 
upper shell oriented with its free end in the direction 
against the journal rotation. The lower shell carries two 
dements, the left-hand one oriented the same way as that 
inthe upper shell, and the right-hand one the opposite way. 
Fig. 8 is a schematic drawing of the bearing in operation 
when the elements are deformed, with the assumed distri- 
bution of pressure on the journal periphery plotted in the 
drawing. 

Self-excited vibration was only observed within a definite 
speed range, ie. there existed both upper and lower limits 
of its occurrence. Its intensity was relatively low, so that 
the rotor was easily run through its range to speeds where 
> sea vibration could not be initiated even by tapping 
rotor. 

From the results discussed above it follows that flexible- 
dement bearings possess high resistance to the initiation of 
slf-excited vibration of the rotor. It is possible to combine 
the flexible elements so that both high resistance te the 
mitiation of self-excited vibration, and very good load 
carrying capacity, are obtained. Yet bearings of this design 
ae no more exacting in manufacture than cylindrical or 
tliptical bearings. Thus flexible-element bearings can 
replace Present designs which, although highly resistant to 
the initiation of self-excited vibration, are more complex 
ind demanding from the manufacturer’s point of view. 


Loose-bush Bearings 

Further studies were carried out using flexible and cylin- 
drical bushes loosely fitted into a housing. In this type of 
bearing the working bushing is inserted with a clearance 
into the fixed bearing shell. In the clearance betweéi the. 
loose bushing and the shell a pressure oil cushion damps ~ 
the motion of the bushing. At each displacement of the 
bushing, oil is pressed from one side to the other as in a 
dash-pot. Additionally, each displacement from the equili- 
brium position induces a restoring force which returns the 
bushing into its initial position. 

When this bearing was designed, the loosened bushing 
placed into a cushion of pressure oil was expected to pro- 
vide two advantages over a similar fixed bushing: 
increased damping and hence higher resistance to the 
initiation of self-excited vibrations; and better cooling of 
the working bushing with flowing oil. Tests have shown 
that both expectations are fulfilled. 

The bearings to be tested were made with two different 
types of working bushing. In the first case the bushing was 
cylindrical with three longitudinal cut-outs to facilitate the 
ingress of lubricating oil; in the second case it contained 
three equal flexible elements arranged symmetrically and 
produced by radial and axial cut-outs, as previously 
described. 

The working bushing was loosely fitted into the fixed 
shell with no protection against possible rotation. A capaci- 
tive pickup especially designed was placed in the body of 
the bearing pedestal to indicate if there was any rotation of 
the bushing. 

Rotation of the loose bushing was sometimes experienced 
in the bearing with smaller clearances (26=0°20 mm, 28,= 
0:20 mm).* In such cases the limit of the initiation of self- 


_ excited vibrations was considerably increased. 


Bearings with a Cylindrical Loose Bushing 

Tests were conducted with two pairs of bearings; the 
first pair had the clearances 25=0°20 mm. and 285,=0°20 
mm., the second pair had 28=0°30 mm. and 28,= 
0°35 mm. The specific load was 1°65 kg./sq. cm. in all cases. 

The limit for the initiation of self-excited vibrations was 
slightly higher than with fixed cylindrical bushings as long 
as the rotor shaft was aligned with the driving motor shaft ; 
the results were similar for both directions of rotation. A 
substantial increase in the limit ratio g,+ (in some cases 
up to double its value) could be obtained by misaligning 
the shafts. No difference was found to exist between the 
limits for self-excited initiation and the limits for initiation 
due to an external impulse such as tapping. 

In the bearing with larger clearances (28 =0°30 mm., 28,= 
0°35 mm.) there also existed an upper limit to the initiation 


* 28=diametrical clearance of the journal in the loose bush- 
ing; 28,=diametrical clearance of bushing in the shell. 


t q,=n,/Nn,, where n,=rotor speed at which self-excited vibra- 
tions are initiated, and n,=critical. speed of rotor. 
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of self-excited vibrations beyond which only minor disturb- 
ances were observed. 


Bearings with a Fiexible-element 
Loose Bushing 


When the cylindrical loose bushing was replaced by a 
flexible-element one, the resistance of the bearing against 
the initiation of self-excited vibrations was substantially 
increased. With the journal rotating in the direction towards 
the free ends of the flexible elements no self-excited vibra- 
tions occurred, nor could they be induced by tapping the 
rotor. Only in certain cases were insignificant disturbances 
observed, chiefly in the vertical component of the journal 
motion. 

For the opposite direction of rotation (from the free to 
the fixed ends of the flexible elements) self-excited vibra- 
tions did not occur if both clearances (8 and 8,) were 
sufficiently large. In bearings with smaller clearances 
(notably small 8) self-excited vibrations did occur, but the 
limit of their initiation was high and their intensity low. 
In all cases the limit was highly dependent on the tempera- 
ture of the lubricating oil. 

As to the load-carrying capacity of the bearing: for 
rotation in the direction towards the free ends of the 
flexible elements, the load-carrying capacity of flexible 
element bearings was considerably reduced at higher loads. 
With a loose bushing, however, the load-carrying capacity 
of the flexible-element bearings was good for both direc- 
tions of rotation. For rotation in the direction from the 
fixed towards the free ends of the flexible elements, the 
journal vibration due to the rotor unbalance at high speeds 
was also smaller in amplitude than with a fixed bushing. In 
neither case was the load-carrying capacity of the bearing 
reduced by rotation in the direction from the fixed towards 


TIMBER ENGINEERING 


OST building owners regard timber as a low-grade 

material ; engineers are frightened by the variability 
of timber and their ignorance of it. Architects, if they want 
a “wood” effect, often find it cheaper to clad steel or con- 
crete. Each is shy of the large-scale structural use of timber. 
The reasons for this prejudice are worth analysing, and the 
results of such an analysis were set out in a paper presented 
by Mr. R. J. M. Sutherland at the recent International Con- 
ference on Timber Engineering, organised by Timber 
Development Association Ltd. 

Timber was at one time the most important structural 
material of all; however, lack of research and therefore 
reliable strength data, and an underlying feeling that no two 
pieces of timber would react under loading in the same man- 
ner, have contributed to the virtual ousting in the U.K. at 
least, of timber by steel and concrete. 

Altlough research in the U.K. is comparatively static, the 
great timber reserves of the Continent and Scandinavia have 
spurred development in those countries. Papers presented at 
the Timber Conference by French and Norwegian authors 
defined methods of calculating stresses in glued, bolted and 
nailed joirits. Formulae have been deduced, but further work 
is required to establish comprehensive data for all the 
commonly-used timbers. , 

Particular attention has been paid to the technique of nail 
gluing, in an effort to reduce the requirement for large 
expensive clamping fixtures. Providing that a moisture con- 
tent of approximately 20% is not exceeded, that surfaces are 
clean and free from cupping or twisting prior to gluing, that 
nails are properly driven, and that the whole process is 
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the free ends of the flexible elements ; on the contrary, with 
a smaller internal clearance, the load-carrying capacity Was 
even higher. A comparison of these results with those for 
a similar bearing with a fixed bushing shows a significant 
improvement due to the loose bushing. 

On the average, the outlet oil temperatures were lower 
in the loose-bushing bearings than in bearings with a fixed 
bushing. After disassembly the bearings showed no signs of 
wear. In some tests the bushing surface was marked with 
indelible pencil ; after operation these marks were neither 
washed off nor less legible than before. 

In practical operation, particularly if the flexible elements 
are arranged symmetrically, the loose bushings should be 
locked to prevent rotation. 


Conclusion 


Of all the types of bearing tested by the author, those 
with a flexible-element loose bushing possessed the highest 
resistance to the initiation of self-excited vibrations while 
maintaining good load-carrying capacity for both directions 
of rotation. 


LITERATURE 
A. Tondl, ‘‘Flexible-element Bearings combat Self-excited Rotor Vibra. 
tions’’, Technical Digest 2 (1960), No, 2. 
A. Tondl, or Journal Bearings’’, Czechoslovak Patent Appli- 
i 0 


. Pinkus, ‘Experimental Investigation of Resonant Whip”, Trans. 
A.S.M.E,, July 1956. 
A. C. Hagg, “The Influence of Oil-film Journal Bearings on the 


. Tondl, “Verfahren zur Verhinderung der unter dem Einfluff des 
Olfilmes bei Lagern entstchenden selbsterregten Schwingungen’’, Oster- 
reichisches Patentamt, Patentschrift NR 196181, 1958. 

. Tondi, ‘Experimental Investigation of Self-excited Vibrations of 
Rotors due to the Action of the Lubricating Oil Film in Journal Bearings”, 
Monograph and Memoranda of the National Research Institute of “fheat 
Engineering. No 1 


Abridged version of an article published in the SNTL Technical Digest 
(Prague), February 1960 and January 1961. 


carried out by skilled men under controlled conditions, com- 
plete reliance may be placed in the joint. It is necessary, 
beforehand, however, to conduct a suitable series of strength 
tests on representative materials and joints. 

A different aspect of timber utilisation was featured at the 
recent meeting of the British Association for the Advance- 
ment of Science, where a paper entitled “Engineering with 
Preserved Timber” was presented. 

The development of timber engineering has led to the 
designer and constructer seeking specific recommendations 
covering combinations of timber, preservatives and glues. 
There is, however, a vast number of possible combinations 
yet to be tested. 

There are two distinct problems, the first being the pre- 
servative treatment of glued timber, and the second the 
gluing of preservative treated wood. Normally the selection 
of a correct glue would be based on the service conditions of 
the finished glued structure, for example a casein glue type 
to BS 1444 Type A would normally be selected for indoor 
use, and a urea resin to BS 1204 type MR/GF for conditions 
of semi-exposure, whereas a resorcinol resin glue to BS 1204 
type WBP/GF would be used for full exposure including 
exposure to chemically polluted air. 

Although wood cannot be rendered incombustible by any 
technique at present in use, steps can be taken to increase 
its resistance to ignition, and to delay or even prevent Its 
active participation in a fire. Timber which is given the correct 
and efficient treatment will prove a reliable material able to 
give a long and lasting life with a minimum expenditure on 
repairs and replacements. 
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ESIGN FOR GOLD FORMING 
-A PRACTIGAL REALITY 


Although a number of papers have been written on cold forming, most of these have 
come from research organisations. In this article the author outlines the experience 
gained at Raleigh Industries Ltd., where the process is now a manufacturing reality 


by J. F. HARRIMAN* 


S early as 1942, cold forming of slugs by a backward 
extrusion Operation was carried out at Raleigh Indus- 
tries to form the base of a 20-mm. cannon shell. It was not 
until 1956, however, that the full-scale cold forming pro- 
ws using phosphated slugs was introduced, and the 
ueessary heavy presses installed. Since this time work has 


"Development manager, Raleigh Industries Ltd, 


fig. |. Line of cold- 
ing presses at 
Maleigh Industries’ 
in Nottingham. 


gone ahead steadily, and the company is now producing 
some 200,000 finished components a week in a dozen or so 
different designs. 


Components Produced 

Nearly all the components which have been produced 
so far have been axisvmmetric, and tvnical examples are 
shown in Figs. 2 and 3. In most cases these incorporate a 
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Figs. 2 and 3. Typical cold-formed components. 


ball-track which has to be case-hardened. This has led to 
difficulties, since the steels usually recommended for cold- 
forming are fully aluminium killed and do not harden 
normally. Case-hardened components are thus formed from 
a silicon-killed material having a restricted manganese 
content, which enables a good case to be formed while the 
cold-working qualities are such as to give a reasonable tool 
life. 

The company’s aim has been to produce components 
which require no machining at all after cold forming, but 
in some cases a trimming operation is necessary. This of 
course eats into the cost savings, owing to the extra 
handling and the slower times on chucking automatic 
lathes compared with bar automatics. If a considerable 
amount of machining is inevitable then it is frequently 
worthwhile to consider the alternative of making the part 
by automatic hot-forming methods, which give very 
accurate components at rates up to 100 per minute. 

When a sequence of operations has been worked out and 
trial runs of at least 10,000 pieces have been completed, the 
finished cold-formed part is offered to: Inspection for 
dimensional check ; Laboratory for hardening and struc- 
tural examination ; Product Testing to check its behaviour 
in service; and Production to ensure that any necessary 
machining can be carried out. When all these departments 
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are satisfied, then Design are invited to release the com 
ponent for manufacture by the new method, , 

It will be appreciated that this takes time—in 
months—before all difficulties are overcome an 
is happy. 


SOME cases 
d everyone 


Production of Slugs 


Slugs or blanks are produced in two main ways, depend. 
ing on the nature of the component—if this has a com. 
paratively high diameter-to-length ratio, then the slugs are 
made by blanking out of hot rolled and pickled strip. They 
may be circular, or square with cropped corners which 
gives rather better utilisation of material. 

In many cases a washer-shaped blank is required, and 
in this case it is important to use the centre piercing either 
for another cold-formed part or for some other purpose if 
the process is to be truly economical. 

Where a component requiring a slug has a low diameter. 
to-length ratio, it is usually cropped from black bar, after 
which it is sized to square up the ends and produce a truly 
cylindrical pre-form. 

Before being cold formed the slugs are annealed at 
1,050 deg. C., and then phosphated and lubricated. 


Phosphating and Bonderlubing 

Phosphating is carried out in a Hockley Chemical Co. 
automatic transfer plant having twenty-five tipping buckets 
operating on a 2-min. time cycle. Each bucket can accom- 
modate 40 lb. of components, arid the maximum output is 
1,200 Ib. per hour. Pyrene Bonderite 75X solution is used 
to effect the phosphating, and this is followed by a bonder- 
lube (stearate soap) treatment. The coating thickness speci- 
fied varies with different components according to the 
amount of deformation which they undergo. Too thin a 
coating causes pick-up and heavy tool loading, whereas too 
heavy a coating may cause a build-up of the coating on the 
extrusion tools leading to loss of clearance and eventual 
failure. The coating weights used vary from 700 to 1,200 
mgm./sq. ft., and the composition of the bath is controlled 
very carefully to erisure the consistency of coating, which is 
essential for good results. 


Presses 

The main work horses are Craig and Donald 400-ton 
knuckle joint presses having a stroke of 5 in. and an output 
of about thirty components per minute. German Sig! 
presses of 400-ton capacity generally similar to the Craig 
and Donald presses are also used. Some of these presses 
can be seen in the heading illustration. These have all 
proved very reliable, and have given excellent service. 


Tooling 

A typical set-up is shown in Figs. 4 and 5. Both punches 
and dies are usually made in carbon-chrome steel such as 
Hall and Pickles Vital X hardened to about 60 Rockwell 
C and highly polished. The punches are usually chromium 
plated to a thickness of about 0°001 in. on their working 
surfaces after grinding, to improve their wear resistance. 
There is unfortunately no particular magic which can be 
used to erisure long tool life, but the obvious things such 
as sound tool steel, correct hardening, highly polished sur- 
face finish, and careful design of steps and other stress 
raisers are all of vital importance. Most of the troubles 
encountered are with punches and ejectors failing due to 
deficiencies in one or more of the above respects, or some 
times because the loading is just too much for the mater 
to withstand, in which case the only solution Is 4 design 
change—or a lot of spare punches! Typical punch failures 
are shown in Fig. 6. 
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Fig. 6. Typical punch failures. 
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Figs. 4 and 5. Cold-forming tool set, showing (left to right) 


Feed Mechanism 

The slugs are loaded into a vertical tube, and then then 
fed forward by means of a pusher into tongued slides 
which cause the slug to move downward progressively into 
the die opening. The machinism is actuated by a cam on 
the backshaft of the press. The completed component is 
then ejected and blown by an air jet down a chuie at the 
rear of the press. 

Much useful work has been done at N.E.L., P.E.R.A., 
R.O.F. at Birtley, and elsewhere in coming to an under- 
standing of the basic principles of the cold deformation 
process, and many excellent reports have been issued. There 
is even a textbook on the subject (Fliesspressen von Stahl, 
by H. D. Feldmann, Berlin, 1959), but study of literature 
alone will not, except in the very simplest “classical” extru- 
sions, enable quantity production of components to be 
achieved. This, as was emphasised by Mr. R. E. Okell 
(Forgings & Presswork Ltd.) at the recent Sheffield Con- 
ference, and subsequently by Dr. H. D. Feldmann (Cold 
Forging Ltd.), needs an experienced team and considerable 
development work. 

One can attempt to short-circuit this need by buying, 
begging, borrowing or stealing the necessary experience, 
and new entrants to the field may have to consider all 
methods if quick results are required. 


Economics 

No general statement can be made on the economies 
which can be expected through introducing the cold-form- 
ing process, but for any given components it is quite easy 
to compare the cost of manufacture by existing and cold- 
forming methods, except for one thing—this is very 
important and is, of course, tool life. As experience is 
gained one becomes more confident in setting limits to the 
probable life of any given set of tools, and Raleigh Indus- 
tries have achieved lives of 250,000 components on some 
punches without any trouble. As the designers, laboratory, 
toolroom, hardening shop and development engineers gain 
knowledge, the tool life will in general improve to an 
acceptable figure, but it is at present not easily predictable 
by the inexperienced. 

Components which can be sheared from bar with only 
the loss of a small centre piercing, and no or few inter- 
mediate anneals and phosphate treatments, will show large 
savings. Those blanked from strip in annulus form will 
prove less favourable, especially if the centre piercing 
cannot be used. (Round wire butt-welded into a torus might 
be an acceptable alternative for some applications). Having 
to machine on a chucking automatic lathe after cold- 
forming may be uneconomic compared with machining the 
part from bar on a multi-spindle automatic, unless there 
are large material savings. 

Small runs are usually uneconomical, and it wise to 
seek rates of production of at least 10,000 components per 
week before considering making them by this technique. 


Conclusions 

The cold-forming technique is capable of effecting 
economies in the production of certain parts but not all, 
and each case should be treated on its merits. The advice 
of someone already producing components in quantity 
should be sought first, in order to make sure that it is at 
least likely that the component can be produced. 

It is not fair or wise to expect a presswork expert to 
become, over-night, an authority on cold-forming, and a 
company must be prepared to do considerable development 
work in order to produce satisfactory results. 

The author thanks his colleagues Mr, A, White and Mr. D. S. Wilson, 
who pioneered the oe at Raleigh, for their help ~ ry rea 


of this article, and also directors of Raleigh Industri their 
Permission to publish it. 
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Part of the Electrical R 
Association's new creep 


IMPORTANCE OF GREEP TO THE DESIGNER 


The modern equipment in the new E.R.A. creep laboratory will 


enable long-term research on steels to be carried out, as an aid 


in the design and selection of materials for power stations 


by Dr. A. CHITTY and 
W. H. DEVENISH 


HEN a steel is subjected to tensile stress at tempera- 

ture for long periods of time it increases in length. 
This slow elongation is known as creep, and is illustrated 
in Fig. 1. All creep curves have this same general character, 
though certain portions may be accentuated or minimized 
under some circumstances. Important among these are ex- 
tremes of temperature or load and structural instability. 
Thus, at a relatively low stress and temperature creep may 
cease, for practical purposes, although it may be argued 
theoretically that this is only apparent, owing to insufficient 
sensitivity of measurement. At a relatively high temperature 
and stress, creep tests may show only an accelerating rate 
from the start. 

The effect of structural instability, which includes phase 
transformation, recrystallisation and grain growth, is very 
important, and is the primary reason for making so many 
measurements of creep characteristics. These effects are very 
difficult to forecast with any accuracy, and must be deter- 
mined experimentally. 

In order to determine the creep characteristics of a par- 
ticular steel it is necessary to determine curves of the type 
shown in Fig. 1 at a number of different temperatures and 
stresses. Such tests can be made by using a special tensile 
machine which permits the specimen to be'held in a heated 
chamber for the duration of the test. A steady load is kept 
on the specimen, and the elongation of the test-piece is 
measured at regular intervals. 

In many cases, such as with steampipes, only the rupture 
properties of the steel are required, and under these con- 
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ditions no measurements of elongation are made under test ; 
only the time to cause rupture of the specimen at a particu- 
lar stress and temperature is recorded. 


Design Criteria 

Electricity generating stations operate for upwards of 
twenty years, and the designer of the high-temperature com- 
ponents requires a knowledge of the creep and rupture 
properties of the steel over this period of time. Thus, most 
components are designed on a life of 100,000 hours. 


CREEP STRAIN (IN./IN.) 
OR “fo ELONGATION 


CONSTANT STRESS 
CONSTANT TEMPERATURE 


TIME (HR.) ———> 


Fig. 1. Typical creep curve. 
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The criterion used by the turbine designer is the time 
ken for components such as rotors, turbine casings or 
blades, to creep a specific amount. The data required are 
sown on the type of graph given in Fig. 2. These curves 
we constructed by extracting co-ordinates from the creep 
ave of strain against time, for constant stress and tempera- 
tureshown in Fig. 

The design of steampipes and superheater tubes is based 
oi the maximum stress that can be applied without causing 
rupture in 100,000 hours. 

In the laboratory, measurements are made of the time to 
rupture of specimens from these components at specific 
dresses and temperatures. The results are plotted in the form 
sown in Fig. 3. The designer then selects the temperature 
io which the component will be subjected, and reads off the 
maximum stress which the steel will withstand after a time 
of 100,000 hours. 

All the foregoing determinations of properties of a steel 
for optimum design conditions are made on one cast, and 
ue therefore accurate for only this cast. However, it can 
be shown that within a specification for a steel there is a 
cast to cast variation in the creep and rupture properties 
due to differences in manufacture. Designs based on data 
from a single cast may therefore be erroneous, and the 
designer then requires a knowledge of the magnitude of the 
variations in properties likely to be ericountered. 

To measure this “scatter” in rupture properties, specimens 
from a number of different casts of steel are tested in a mullti- 
mupture machine at the same temperature and stress. Fig. 4 
shows typical results of such tests. It should be noted that 
the width of this typical scatter band is very wide, and a 
design stress at 100,000 hours based on the upper part of 
the band would be considerably higher than that based on 
the lower portion of the band. The design would be based 
on the properties given by the lower part of the band. 


Work During the Earlier Years leading to the 
Establishment of the New Laboratory 

When the Electrical Research Association was formed, 
just over forty years ago, one of the seven committees set up 
lo control the work of the Association was responsible for 
turbine blading material. This work then led to tests on 
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Fig. 2. Typical log stress/log time plot for specific strain at 
constant temperature for one cast. 
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TIME TO RUPTURE 
Fig. 3. Typical stress-rupture plot for one cast. 


other high-temperature components of steam power plant. 

Work was originally financed at the National Physical 
Laboratory where, in due course, a creep-testing laboratory 
was built to house forty high-accuracy creep-testing machines 
—this was at that time considered to be a very large and 
up-to-date installation. Carbon steel was examined first, 
and then 0°5% molybdenum steel, followed by a variety of 
other low alloy steels. 

At first it was hoped that a short-time test could be de- 
veloped, a view which was held in the U.S.A. and in Europe, 
where 1,000-hour tests were expected to give all the infor- 
mation needed. The Germans have within the last few years 
proved to their own satisfaction that their short-time tests 
are insufficient and may even be misleading, and the E.R.A. 
30,000-40,000 hours or more duration test is recognised 
as the only reliable method. 
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Fig. 4. Typical plot of stress rupture scatter band for a 
number of casts of steel of the same nominal specification. 
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The recognition that it is essential to examine several 
samples of any one type of steel has increased the number 
of specimens to be tested and, coupled with the increase 
in the number of special creep-resisting alloys and the 
higher temperatures required, led to a conference in 1957 
between the N.P.L., the E.R.A. and representatives of 
industry, all of whom were well-informed on the problems 
of creep properties of steel. 

At this meeting it was decided that the hundred or so 
machines available at the N.P.L. and E.R.A. needed to be 
supplemented by another 500 test points. This was thought 
too ambitious a project, and an immediate plan for 150 test 
points with provision for another 250 later was proposed. 
The E.R.A. therefore made plans to build a new laboratory 
in the grounds of the existing laboratory at Leatherhead, 
and when this was officially opened recently it provided 700 
test points with sufficient space to increase this number to 
1,000 should that be found necessary. 

The rapid building and equipping of this laboratory was 
possible through financial support by a number of interested 
industrial organisations, including: the Central Electricity 
Generating Board; steel makers (through the British Iron 
and Steel Research Association); turbine makers; pipe 
makers; arid the Water-Tube Boilermakers Association. 
The D.S.LR. also made an important contribution. 


FURNACE | FURNACE 2 
HOT HOT 
JUNCTION JUNCTION 
| 
| 
! 
| 
| THERMOCOUPLE 
| BUS BARS 


7 


24 


N 


et 


COLD JUNCTION 
(MELTING ICE) 


SWITCH TO SELECT ONE 
OUT OF SIX THERMOCOUPLES 


Fig. 5. Specimen temperature measurement. Circuit showing 
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system is capable of measuring six thermocouples from each 
of a hundred furnaces. 
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Fig. 7. Method of specimen temperature control. 


Equipment of the New Laboratory 

As has been stated, turbine designers work on the basis 
of 0°1% creep strain in 100,000 hours, and creep tests must 
be made in which small creep extensions are measured 
accurately. The fifty creep machines installed are therefore 
fitted with optical extensometers of a type developed by the 
N.P.L., in which two pairs of limbs are fitted to the speci- 
men, one to the top and the other to the bottom. As the 
specimen elongates, the relative movement of these limbs 
rotates a rhomb supported between them ; a small mirror is 
attached to the rhomb. The angular displacement of this 
mirror is proportional to the elongation of the specimen 
under the tensile stress, which is applied by means of a 
single lever arm system. The reading of elongation is made 
by means of a telescope and scale which are mounted a sult: 
able distance away from the machine. Fig. 6 shows the basic 
details of this arrangement. 

The design of this machine is one which has been in use 
for some years, whereas the design of the fifty rupture 
machines, in which ten specimens may be tested simul- 
taneously, represents an entirely new approach to such 
testing, and is the factor which has enabled the number of 
test points to be increased from 150 to 700. In these machines 
ten specimens are joined in series by split couplings, and 
tested in a furnace 50 in. long. A string of specimens with 
thermocouple leads attached is shown in Fig. 8. The large 
extension which occurs when a number of specimens in seri¢s 
creep is taken up automatically by a motor-driven worm and 
wheel on each machine. , 

Another fifty dual-purpose machines installed have 20-in. 
furnaces instead of 50-in. furnaces. These can be used for 
rupture testing three specimens in series or for creep testing 
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specimens using dial gauge extensometers, which have 
, Jower sensitivity than the optical type. 
One 15-ton creep machine has been installed for testing 
imens from the full wall thickness of steampipes, 
and eleven rigs have been included for tests on tubes stressed 
by jnternal steam pressure while at high temperature. 

The furnace temperatures are of the order of 650 deg. C., 
and must not deviate by more than 3 deg. C. from their 
correct value. Since a change of 0°4% in the voltage applied 
to the furnace will produce 3 deg. C. change of furnace tem- 

ture, the effect of mains voltage fluctuations must be 
accurately compensated. A change of ambient temperature 
will also affect furnace temperatures; furthermore, since 
ambient temperature changes are slow, they are therefore 
more amenable to automatic correction. 

Rach furnace has a control circuit (see Fig. 7) consisting 
of a resistarice thermometer, an electronic control unit, and 
a saturable reactor designed to compensate for (a) fluctua- 
tions in mains voltage and (b) changes in ambient tem- 
perature. 

Assuming the ambient temperature is constant, when the 
mains voltage fluctuates a steady furnace temperature can 
be maintained only if the voltage across the furnace remains 
constant. This is accomplished by the feedback loop A in 
Fig. 7. 

‘The furnace temperature does however tend to follow 
changes in ambient temperature, and to compensate for 
these the unbalance voltage from a bridge circuit, one arm 
of which is a resistance thermometer located close to the 
furnace winding, is fed to the input of the electronic control 
unit. This circuit is shown as B in Fig. 7. 

The ideal position for the resistance thermometer is inside 
the furnace tube, but these thermometers are fragile and 
liable to be broken when specimens rupture. For this reason 
the themometer is inserted through the side of the furnace 
so that the sensitive element rests tangentially against the 
furnace winding. Some doubt was felt as to whether this 
would be satisfactory if the winding consisted of widely- 
spaced turns of wire, and the furnaces are therefore wound 
with ribbon in closely-spaced turns. 

To take care of controller failure, which would cause the 
furnace temperature to rise out of control, an ammeter 
fitted with an adjustable contact to make with another con- 
tact on the pointer is inserted in series with the furnace 
winding. When the contacts in the ammeter touch, the out- 
put valve in the controller receives a high negative bias 
which reduces the furnace current. 

The test temperatures are measured with platinum/ 
platinum-rhodium thermocouples attached to the specimens. 
These materials possess the most stable characteristics for 
the long times involved in many of the tests. 

The short furnaces employ three thermocouples and the 
long ones five, and in order to economise on the number of 
Wires returned to the measuring desk, the large amount 
of platinum, and the large number of cold junctions that 
Would otherwise be required, a system of switching close 
to the thermocouples was developed. In this method, shown 
diagrammatically in Fig. 5, all the temperature measure- 
ments are made at a central desk. A selector on the desk 
actuates a switch close to the furnace which switches all the 
thermocouples from that furnace on to busbars of com- 
pensating wire. A second switch on the measuring desk then 
selects the busbar corresponding to the thermocouple to be 
measured. This is measured with a potentiometer. By this 
means only one cold junction is required from a set of 
busbars, and copper wire can be used between the cold 
Wunction and the measuring desk. 

To facilitate the setting up of the furnaces the thermo- 
couples can be plugged into a recording system, and measured 
at the furnace with a portable potentiometer. 
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Fig. 8. Specimen chain. 


Collection of Data on British Steels 

Since the work on high-temperature properties of steels 
was first supported by the Electrical Research Association 
a considerable amount of data has been obtained, mainly 
on low alloy ferritic steels. However, although designers 
have always required to know the properties of steels at 
100,000 hours, it is only in recent years that there has been 
any great effort towards obtaining actual test results at these 
long times. Previously designers have had to use extra- 
polations to times of tenfold those obtained experimentally. 
For these reasonis, large safety factors have had to be em- 
ployed in the design. 

An interesting stage has now been reached in power- 
station design in which the comparatively low cost alloy 
ferritic steels are being replaced by the very expensive highly- 
alloyed austenitic steels owing to the higher design tempera- 
tures used. Thus, a great effort is being made in the U.K. 
to obtain reliable data at long times in order to be certain 
of the properties to be expected in these highly-alloyed 
steels. Not only are these steels intrinsically expensive, but 
also the fabrication costs are high. The capital cost of 
steampipes, for instance, could be greatly reduced if de- 
signers could have confidence in the experimental rupture 
data, which would allow them to reduce the wall section. 

At the present time an effort is being made to collect 
data on steels of vital importance to the steam power 
industry by the new laboratory of the Electrical Research 
Association and by the steelmakers themselves through 
B.LS.R.A. It is hoped that eventually a library of such data 
will be built up by the Creep Information Centre of the 
National Engineering Laboratory, and that perhaps one day 
designers will be supplied with accurately determined creep 
and stress rupture figures for a design life of 100,000 hours. 


The authors have drawn freely from three contributions, by Dr, N. P. 
Allen, Mr, J. W. Dalton and Mr, B. Pochobradsky, to Co- ie 
ectrical 


Electrical Research, which is the Journal of the 
Association, 
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LL engineers are familiar with the way a metal behaves 
A in a simple tensile test ; at first there is a small elastic 
elongation, and then when the stress reaches the yield value 
there is a much greater permanent elongation which may be 
described as plastic flow. 

There is no way of calculating the yield stress of any par- 
ticular material ; it must be found experimentally by testing 
a sample. Experiments have shown that the yield stress of 
a ductile material in compression has the same value as the 
yield stress in tension. It is therefore unnecessary to test a 
sample in compression—the tensile test suffices. 

In service a material is often required to withstand not 
merely a simple tensile or compressive stress; it may be 
stressed three dimensionally as indicated in Fig. 1. This 
figure shows three principal stresses p,, p, and p, acting in 
the x, y arid z directions respectively. The question now arises 
in design, at what values of p,, p, and p, will the material 
yield? 

What is required is a formula containing p,, p, and ps 
which may be used for any possible combination of the 
stresses to indicate whether or not the material will yield. 
Needless to say such a formula cannot be derived entirely 
on theoretical grounds; any suggested formula must be 
confirmed by experimental work. The formula which is now 
generally accepted is known as the Mises-Hencky criterion. 
The reasoning which led up to the selection of this formula 
for experimental confirmation is quite simple. An apprecia- 
tion of it helps to give concrete significance to an otherwise 
abstract set of symbols. 


The Characteristics of Yield 


The salient physical feature of yielding is a change of shape 
of the material. In Fig. 2 this change has been exaggerated 
for clarity. Fig. 2a illustrates yield in a simple tensile test ; 
a piece of the test bar, originally a cube, has extended in the 
direction of the stress with compensating contraction in the 
transverse directions. Fig. 2b shows the distortions which 
occur when a cube of material yields under the action of 
bi-axial stress; there are elongations and contractions in 
the different directions according to the nature of the applied 
stresses. 


Yield under Tri-axial Stress 


Returning now to a consideration of the cube shown in 
Fig. 1. subjected to tri-axial stress, the question arises of 
how the cube will distort if the three stresses are gradually 
increased in due proportion until it yields? If p, is large 
compared with p, and p, the cube will yield by extending 
in the direction of p, while contracting in the other direc- 
tions. If, however, the three stresses are all equal there is 
no reason why tiie material should elongate in any one 
direction in preference to the other directions. In fact, if 
the stresses are equal the material will not yield no matter 
how great the stresses are. : 

Under tensile stresses, although the material cannot yield, 
it may of course fracture without yielding, i.e. in a brittle 
fashion. It is not easy to arrange a method of applying equal 
tension in all directions, but near the root of a notch or 


* Royal Military College of Science, Shrivenham, 
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“stress-raiser” the material is under tri-axial tension, and 
although the stresses may not be precisely equal, many 
materials which are ductile in a simple tension test will show 
a brittle fracture in a notched bar test. What is much more 
disturbing, such fractures occur in service. 

If the stresses are compressive and all equal the material 
will neither yield nor fracture and, on removal of the 
stresses, is quite undamaged. This has been demonstrated 
by immersing pieces of soft material in oil and subjecting 
them to very high pressures: nothing happens. 


Expression of Conditions for Yield 


The material will yield then only if the principal stresses 
are unequal; or, giving this statement formal expression, 
if all or some of the quantities (p,—p,), (p.—p) and (p,-p,) 
have a value. Any formula which expresses the conditions 
for yield may be expected to contain these quantities in some 
form. The appropriate sign must be given to the stresses to 
denote whether they are tensile or compressive. Experience 
has shown that a material usually yields under a set of com- 
pressive stresses of the same value as the corresponding set 
of terisile stresses which are required to cause yield. In 
other words, if the signs of the applied stresses are reversed 
the formula must still give the same answer. This condition 
would be fulfilled if the significant quantities (p,—p,) etc., 
appeared as squares—(p,—p,)’, etc. 


Experimental Selection of Formula 

The next step is to take all the available results of experi- 
ments on yielding under different stress systems and to see 
whether they can be expressed by some symmetrical formula 
containing the three quantities (p,—p,)*, (p,—ps)* and (p,-p,)*., 
In this search it is logical to try first the simplest expressions, 
for example the product of the three quantities, or their 
sum. It is found in fact that any particular material will yield 
if the sum of these quantities reaches a value which is the 
critical value for that material. 

An experiment must be made to determine this critical 
value. The experiment which is easiest to arrange is the 
standard tensile test which gives the normal yield stress f,. 
Now in the tensile test at yield, p,=f,, pe=0, ps=0, so the 
critical value for the material is 

(f,-0)? + 0 + (0-4,)* = 2 ft. 
Yield will occur under the action of a set of stresses p,, Ps 
and p, when 
(P:-P2)* + (Peps)? + = 2 fry: 
This is the Mises-Hencky criterion for yield, and it can be 
regarded simply as an empirical formula based on expefi- 
mental data. 


The Concept of Shear Strain Energy ; 

When the criterion was first suggested it was felt that it 
might be more acceptable if.the expression on the left-hand 
side of the equation could be shown to be a measure of some 
physical property of the material. This can be achieved by 
introducing the concept of “shear strain energy”, which Is 
done as follows. The general stress system shown in Fig. | 
can be regarded as the sum of the two systems shown in 
Fig. 3. The “volumetric” stress system applied to an elastic 
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Figs. 1. Showing (far left) simple tension, 
and (near left) three-dimensional stress. 


P, 


Ps 4(P+ P, + P,) 


Fig. 3 (a). Volumetric stress. 


material causes a slight change in volume, but as the material 
is stressed equally in all directions there is no change of 
shape—a cube remains a cube. The pure shear system is 
characterised by the sum of the three principal stresses being 
zero; applied to an elastic material it causes no change of 
volume, but since the strains in different directions are un- 
equal there is a change of shape. 

As stresses are applied to an elastic material, work is done 
and is stored in the material as elastic strain energy. As the 
stresses p,, p, and p, are applied the energy stored may be 
divided into two parts—that due to the volumetric loading, 
and that due to the shear loading. This second part, known 
as “shear strain energy”, has the value 

1/12 C [(p,-p2)* + (Pe-Ps)? + (Ps-P1)*) 
where C is the modulus of rigidity. 

The yield criterion may be described by saying that an 
elastic material has a limited capacity for storing shear strain 
energy; when this limit is exceeded the material ceases to 
be elastic, and becomes plastic, i.e. yields. The limit of 
Capacity is found from a simple tensile test, and is 

2f,/12C 


Example of the Use of the Criterion 


An example of the use of the criterion appears in BS 449: 
1959, “The Use of Structural Steel in Building”. In Part 4, 
Clause 14 (d), a rule is given for design to meet the conditions 
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Fig. 3 (b). Pure shear stress. 


Fig. 2 (b). Yield with bi-axial stress. 


Fig. 4. Typical application of 
the Mises-Hencky criterion. , 


where steel is subjected to a tensile bending stress fp;, a 
compressive bearing stress f, and a shear stress f,. The stress 
system specified is shown in Fig. 4. The rule given is that 
the system shall be reduced to an “equivalent” stress f, ; 
the greatest permissible value of f, is the yield stress divided 
by an appropriate factor of safety. 
The formula to be used is 
fe = Vive + + for fo + 3 fq 
To apply the Mises-Hencky criterion to the stress system 
of Fig. 4 it must be noted that the shear strain energy due to 
fo and f, is found by taking p, = fy:, pp = 0, and ps = -fp, 
and is 1/6 C [f*y, + f*» + foe fo]. The shear strain energy 
due to f, is f*, / 2 C; thus the total shear strain energy is 
1/6C[f*oe + fo + for fs + 3 
which must be equated to f*,/6 C. The Mises-Hencky 
criterion then takes the form 
fy = + + foe fo + 3 fq 
which corresponds with the formula given in the specifica- 
tion. 


Conclusion 

It must be emphasised that the Mises-Hencky criterion is 
a criterion for yield. If the stress system is entirely tensile 
there is a possibility of brittle fracture, and a yield criterion 
should be used only in conjunction with an over-riding 
criterion for fracture. 


837 


2 
Pints 
2 
p 
1 
Fig. 2 (a). Yield in simple tension. ee Ree 
p 
fy 
1 bt 
: 
POR 
igure: 
|_| 


N anti-friction screw, introduced for the first time at 

the recent seventh European Machine Tool Exhibition 
by Societe M.O. (250 Boulevard de la Boissiére, Montreuil- 
sous-Bois, Seine, France), is claimed to have certain advan- 
tages over recirculating screws employing balls. The screw 
uses alternately staggered rollers of nearly square cross- 
section and is said to make possible assemblies having no 
play. 

The principal advantage that this system has over the re- 
circulating ball type of screw is said to lie in the fact that 
the load capacity is greater, since line contact is made be- 
tween the rollers and the flanks of the screw threads, thus 
avoiding brinelling or tracking. In addition, from the manu- 
facturing standpoint, it is claimed that the screws are easy 
to make and measure because of their simple helicoidal 
shape with flat flanks. 

At present the Crossed-roller Screw is available in three 
main categories of size. For light mechanical work, screw 
diameters ranging from 4 to 25 mm. are available, all of 
these employing rollers of 1.5 mm. dia. For general mechani- 
cal applications screw diameters from 12 to 50 mm. are 
supplied, the rollers for these being of 3 mm. dia. For heavy- 
duty applications, a range of screws from 25 to 275 mm. dia. 
using rollers of 6, 9, 15 and 24 mm. dia. are recommended. 
Other sizes can be obtained on application. The load 
capacity for the smallest size (4 mm. dia.) is 40 kg., while 
for the 275 mm. dia. it is 28,000 kg. 


NEW IDEAS IN DESIGN 


Outstanding products in current manufacture and awaiting development in the U.K. 


The Crossed-roller Screw 


The manufacturers state that if at the design stage it is 
not possible to use a screw of the right capacity, it is possible 
to use them in pairs or threes. Screws with pre-loaded rollers 
can be supplied, and also versions protected against the 
ingress of dust. Adjustable backlash is also available to 
special order. 

The screws and nuts are heat-treated to Rockwell 63-65, 
but special steels can be used if required. The mechanical 
efficiency of the crossed-roller screw is said to be 98%. 

Since recirculating ball screws have already found wide 
application in motor vehicles and machine tools, the added 
advantages of this new development should make it readily 
acceptable in these and other spheres. 


An Ingenious 
Swash-diaphragm Pump 


HE Type 2C pump, recently introduced in France by 

Société Girator of Asniéres, Seine, has been developed 
for handling highly-corrosive liquids. To achieve complete 
sealing of the pump chamber from the rotating parts, an 
interesting variant of the swash-plate principle has been 
produced. 

The pump is composed of three main parts: the piston 7, 
the body 6, and the rolling platform 4. The piston is conical 
in shape on its lower surface, the upper side being part of a 
hemisphere, and it is caused to oscillate about a single ball 
23 by the offset end of the drive shaft, which transmits its 
motion through a double row ball-bearing. The outer race 
of this bearing is held in a component 8, the lower side of 
which is bored to receive a spigot turned on the upper side 
of the piston 7. Rotation of the drive shaft causes the piston 
to trace a conical path about the centre of the bearing 
sphere 23, the conical lower surface of the piston rolling 
around the lower fixed rolling platform. A small wedge 
piece 5 let into the rolling platform and positioned between 
the inlet and outlet branches determines the beginning and 
end of the pumping stroke. The slightly raised ridge in the 
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rolling platform produced by this wedge piece fits a corre- 
sponding cut-out in the lower conical surface of the piston. 

Complete sealing of the pump chamber from the bearings, 
etc., is achieved by means of a flexible diaphragm 24. This 
can be made of butyl or natural rubber, Hypalon, neoprene, 
Viton or a number of other alternative materials, according 
to the requirements of the user. The manner in which the 
diaphragm is held can be seen in the accompanying drawing. 

The pump is self-compensating for wear. This is achieved 
by means of a sliding bearing holder /0 which carries the 
main drive shaft bearings, being urged forward by the short 
compression spring 36. The pressure exerted by this spring is 
adjusted by the screwed locking ring 40. 

Each revolution of the piston displaces a volume of liquid 
corresponding the volume left between the two conical sur- 
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faces and the part-hemisphere of the pump chamber. The 
formula for the volume delivered per revolution is 

V = 41888 R 3 sin d 
where R = Radius of piston and ¢ = Cone angle. 

The 2C pump can be supplied with the body in Ni-Resist 
or 18/8/3 stainless steel. The ball 23 can be in glass or stain- 
less steel. The piston radius is 2¢ in., the cone angle 2°, 
and the diameter of the branches 1 in. The base diameter 
is 13% in., and the height of the pump (with motor) 24 in. 

The pump is sel{-priming, and can deliver approximately 
28 cu. ft./hr. at 43 p.s.i. It is very quiet in operation, and 
there is only central greasing nipple accessible from the 
exterior. 

Interested manufacturers are asked to contact E.M. & D. 
for further details. 
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INDUSTRY WELCOMES 


THE NEW 
TECALEMIT 
RIBBON 
FILTER ELEMENTS 


Setting a fresh standard of high efficiency filtration for 


AIR-WATER-—-PETROL | LUBRICATING, HYDRAULIC 
AND OTHER FLUIDS 


DIESEL AND FUEL OILS 


Chosen for the famous FISHER 
small volume regulators 


Tecalemit Ribbon Filter Element is used in the series 67 combination Filter 
Regulator, manufactured by Fisher Governor Company Limited of Rochester. 
In such an application, the paper ribbon filter allows air to flow freely 
and provide adequate filtration, and water separation. A Tecalemit 
ribbon filter is sufficiently robust to withstand pressure drops well in 
excess of normal working conditions. 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 


Cheapest—most efficient—cleanest to service Tecalemit Breathers act 

as ventilators to provide a free flow of clean air to hydraulic fluid, fuel and 
oil reservoirs. They give positive protection from airborne contamination 
to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the 
third is a combined clip-on assembly of breather and filter cap. All are 
fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 


Ee TECA LeEmMiIr the authority on filtration 


TECALEMIT (ENGINEERING) LIMITED - (SALES EMD) : PLYMOUTH -« DEVON 


Tecalemit Ribbon Filter Elements 
Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed to resin impregnated cellulose ribbon, wound 
helically and electrically fused into an open-ended cylinder. Innumerable 
microscopic orifices between the ribbons allow a very high flow rate, while 
retaining impurities on the outside or inside surfaces, according to direction of 
flow. The standard range of diameters (in any length) covers most applications, 
and no other filtration material can so readily be adapted to individual 
requirements for filters, strainers, breathers or separators. Never before has 
such fine filtration been possible at such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 
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A monthly digest of reports from our foreign correspondents of other 
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New High-temperature Epoxy 
Casting Compound 

A new, long pot life, epoxy casting compound has been 
developed by Minneapolis Honeywell Regulator Co. for 
high temperature use (204 deg. C. continuous) in potting 
and encapsulating electrical and electronic components and 
devices. It is based on a di-epoxide derived from peracetic 
acid, The casting compound features a low, stable coefficient 
of thermal expansion over a wide temperature range. It also 

es a room temperature pot life of several days, which 
isa decided advantage for small production lots, and good 
dimensional stability at elevated temperatures. 

The coefficient of thermal expansion for this material is 
lower than that of any known commercially available epoxy 
system. The curve is characterised by a broad relatively flat 
region between 80 and 180 deg. C. where it rises very slowly 
with increasing temperature. It parallels the curves. for 
aluminium and steel in this temperature range where their 
CTE. increase is also very gradual with temperature. By 
using this new material as a casting compound around or 
within metal shapes, less stress will be produced in the epoxy 
than with coriventional epoxies whose curves rise rather 
sharply, especially above 100 deg. C. 

Differential expansion in this formulation is nearly zero 
between 80 and 180 deg. C. This low, non-changing co- 
efficient of thermal expansion means in practice that metal- 
to-plastic bonds can be designed with less chance of stresses 
being set up between the plastic and metal over a rather wide 
temperature range. 

Adhesive strength was determined at room temperature, 
163, 204 and 232 deg. C. on steel-to-steel tensile shear 
strips. At room temperature there was an average strength 
of 3,000 p.s.i.; after 1 hr. at 163 deg., 2,700; after 1 hr. at 
204 deg., 2,600; after 1 hr. at 232 deg., 2,400 p.s.i. 

An advantage of this material over a carbonate or silica 
filled epoxy is its handling characteristics. It is quite pour- 
able at room temperature and has a pot life of approxi- 
mately five days at room temperature and 10 hr. at 76 deg. C. 

The agents for this material in the U.K. are Honeywell 
Controls Ltd. 


New Design of Turbulence Chamber 

Ina new high-performance turbulence chamber developed 
by the Hispano-Suiza company, the shape is generated by 
two hemispheres of different radius, one being formed by a 
cavity I in the combustion head 2, and the other 3 by a 
similar cavity in a lower element 4. This lower element 4 
has, in addition to its spherical section, a cylindrical section 
7 whose limit is shown in the lower view in Fig. 1 by the 
boundary line 8. The turbulence chamber connects with the 
cylinder 9 via a transfer channel /0. 

The axis of the injector is directed at the top of the trans- 
fer channel, and passes substantially through the centre of 
the chamber. During compression, the air sweeps through 
the upper part of the chamber formed by the hemisphere of 
the largest radius 7, then reaches the lower element contain- 
ing the smaller radius, and as a result is accelerated and 
forced towards the centre of the chamber. Moreover the 
cylindrical part 7 spreads the gas along the sides of the peak 
of the transfer channel. The result of this arrangement is 
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to “draw” on the air 7] to obtain maximum filling of the 
chamber. At the same time, the mixture being continuously 
forced towards the centre of the chamber and towards the 
lower element 4 does not come into contact with the cold 
upper wall /. 

At the beginning of injection, the jet is projected (as shown 
in Fig. 1) onto the walls 3 and 7 of the lower element by the 
violent eddies arising from the extreme turbulence of the 
gas ; thus it is possible to obtain a homogerieous mixture of 
air and fuel. The transfer channel is extremely short, and is 
aerodynamically shaped to match the high air and gas 
velocities ; as a result the loss of charge is negligible, even 
at the highest operating rates. ; 

It is imperative that the lower element 4 of the combustion 
chamber should be centred in relation to the upper part of 
the chamber. It is equally important that this lower element 
should be fixed against rotation. One of the principles of 
this turbulence chamber implies the maintenance of a high 
temperature in the lower element 4. This is insulated from 
the cylinder block by a special joint 12 of low thermal con- 
ductivity. 


Fig. 1. Section and plan views of the Hispano-Suiza diesel- 
engine turbulence chamber. 
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New Tungsten Alloy 

Kennertium Grade W-10 tungsten alloy, made by Kenna- 
metal Inc., Penn., U.S.A., is a free-machining composition 
when carbide tooling is employed, and is suitable for those 
applications where heavy metals are being most generally 
used, e.g. radioactive shielding, balancing, and providing 
high rotational inertia. 

The material is available in virtually any configuration. 
Solid sections up to 10 in. dia. by 20 in. long can be explosive 
pressed, and parts machined therefrom. Cold press quality 
material can be provided in short lengths in the form of thin 


rings up to 14 in. o.d., and hot pressed sections can be pro- 
cessed up to 25 in. o.d. These two grades can also be supplied 
as discs } in. thick and up to 14 in. dia. ; slabs 4 in. thick and 
14 in. square ; and brick or arched brick shapes 4 in. square 
by 8 in. long. Kennertium can be readily machined, drilled 
and tapped with carbide tools, as the smooth surface finish 
obtained generally eliminates the need for grinding. High- 
speed-steel surface-treated drills may be used if carbide tools 
are not available. 

With grinding, the best results are obtained by using an 
aluminium oxide or silicon carbide wheel of medium hard- 
ness, with a vitrified bond. Milling speeds and feeds normally 
used for grey cast iron are generally suitable. If a coolant 
is required for any of the foregoing operations, one part of 
soluble oil to twenty parts of water may be used. 

While Kennertium W-10 cannot be joined by conventional 
welding methods, it can be fastened to itself or to other 
metals by silver or copper brazing, soldering, press or shrink 
fitting, or mechanical attachment—including threading. 

Typical properties include a density of 0°61 1b./cu. in., 
and a tensile strength of 100,000 to 135,000 p.s.i. with a yield 
strength (0°2% offset) of 75,000 to 90,000 p.s.i. Modulus of 
elasticity is 45,000,000 p.s.i., and Charpy impact (unnotched 
specimen) is 50 ft. Ib. 


Graft Cellulose 


A new industrial raw material resulting from the highly 
uniform grafting of an organic compound to the cellulose 
polymer and representing a significant advance in cellulose 
chemistry was revealed recently by Eastern Research Divi- 
sion of Rayonier Inc., of New York. Trade-named Ethylose, 
the new material—an outgrowth of the chemical cellulose 
producer’s graft polymer programme—is seen by company 
officials as only the first in a whole family of modified 
celluloses in which various chemicals and polymers are 
grafted on to a basic cellulose backbone. 

The company is hopeful that the new material will broaden 
and further diversify the uses for cellulose. Potential markets 
of special interest include coated papers, textiles, paints, 
ceramics arid foods. 
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Ethylose is a high-quality, purified wood cellulose modified 
or grafted with a small amount of ethylene oxide to alter 
its behaviour characteristics. It differs from viscose in that 
it is stable in the small pellet form in which it is prepared as 
well as in solution. It can be shipped for long distances or 
stored for long periods without deterioration and Without 
the need and experise of handling large quantities of water 
and other solvents. 

Up to 8-12% Ethylose can be dissolved in a solution of 
5% or more of a sodium hydroxide (NaOH) concentration, 
Other bases such as potassium hydroxide and lithium 
hydroxide can also be used. The Rayonier graft cellulose 
is also soluble in the common cellulosic solvents such as 
cuprammonium hydroxide, cupriethylene diamine, ammo. 
nium thiocyanate, sodium ferric tartrate, Cadoxen, etc, 
Ethylose swells slightly in quarternary ammonium com. 
pounds and is insoluble in nearly all organic solvents, as 
well as water. 

Ethylose solutions can be adjusted to proper solids. 
viscosity ranges for coating, tub sizing or surface spraying. 
It can be regenerated by alkali removal or heat followed by 
washing. The particular method selected will depend on the 
process and end-use requirements. Neutralisation can be 
accomplished by acid-salt solutions such as 10% H,SO, and 
15% Na,SO,, or by acid alone. Acid-salt solutions of a de- 
hydrating nature regenerate a product with higher density, 
lower gel swelling and best physical strength. Temperatures 
in the range of 40-60 deg. C. are preferred. 


Stress Lacquer 


Brafa elongation lacquer, made by Hottinger Messtechnik 
GmbH, of Germany, when applied in a thin film, follows 
the elongation of a test piece only up to a certain level. If 
this level is exceeded, the lacquer breaks into multiple fine 
hair cracks at right angles to the main strain direction. From 
the resulting strain picture it is possible to use strain gauges 
to obtain quantitative stress values. 

This lacquer is characterised by its ease of use, low cost 
and high sensitivity ; elongation lines can be set up in the 
lacquer in steel parts at a level as low as approx. 2 kg./sq. 
mm. To make the cracks easier to recognise and photograph, 
the lacquer is coloured. 

The lacquer is supplied in three different types which are 
distinguished by the temperature at which the test will be 
effected: type A, for a loading temperature of 30 deg. C. 
(high summer temperature) ; type B, for a loading tempera- 
ture of 20 deg. C (for indoors investigation) ; and type C, 
for a loading temperature of 10 deg. C. (winter temperature). 

The part to be investigated is first cleaned mechanically 
and then degreased with a solvent. The lacquer rods should 
be heated to about 30 deg. C. to ensure that the lacquer 
does not flake off at application. The test must be ready for 
operation so that the part can be loaded directly after cooling. 

The part must be preheated to about 100-140 deg. C., 
which is the melting point of the lacquer. The correct tem- 
perature can be tested by dabbing the part with the stick 
of lacquer, which would then melt to a viscous liquid and 
adhere to the part. The thickness of the coating should be 
200 to 300 microns, and should be applied as uniformly 
as possible. : 

After lacquering the part 1s allowed to cool, and it should 
be noted that the correct loading temperature is important. 

The lacquer cracks first become visible to the eye through 
the refraction of light, therefore the part should be illu- 
minated obliquely and considered in the direction of the 
light ; the cracks running at right angles to the light then 
show up as bright lines. To be able to see all the cracks, the 
light and the view point must be frequently changed. 
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ee This Auto-Klean filter, type I5KA, is 

WIN at hel Ps Ba as recommended for service with all kinds 
he Sos of oils. It can also be used for distillates, 

water, chemicals, beverages, food pro- 

ducts, paints, resins, greases, pulp, and 


industrial liquids of every kind. It oper- 
What saves a push-rod from 


getting the push? Ora 
piston from blowing its top ? 
What helps a liner to toe 
the line; and the governor to 
know when to stop ? 

In short: What is behind 
the workings of nearly every -.. This 

part in nearly any modern Bs es self-cleaning 


machine you care to think of? 
AUTO-KLEAN 
filter 


ates on the edge filtration principle 
using an all metal plate-type element. 
A magnetic insert is incorporated in 
the sump drain plug to give additional 
protection against ferrous particles. 


The answer is filtration — 

modern, tried-and-trusted 

filtration of the kind in which 

AUTO-KLEAN specialise. 

The range of Auto-Klean 

filters is a huge one (you 

will see this for yourself from 

the literature) and it goes 

on growing daily. That is 

why when you specify Cleaning is simple —by one complete 

Auto-Klean you can be sure turn of the handle attached to the 

of the best in modern element spindle. It is accomplished 

filtration techniques. without interrupting the flow of liquid. 

YOU CAN PUT YOUR TRUST oe i Maximum working pressure is 125 p.s.i. 

IN AUTO-KLEAN : sal a Defined meshes range from 0.0015” to 
ae 0.010”. Maximum flow rate for any con- 


Rolling Stock pee ditions — 4,000 gallons per hour. Full 


details will be sent on request. 


wi 
bed 
ad 


A range of filters is also available for 
varying applications and flows up to 


AUTO-KLEAN STRAINERS LTD 150,000 gallons va hour. 


Engineers in Filtration 2 


LASCAR WORKS, HOUNSLOW, MIDDLESEX 
Telephone Hounslow 7722 (12 lines) 


December 196] 


d 
it 
} 
. 
843 


EMD 8229 for further information 


EXTRUDED SECTIONS, 


ROD & BAR: 


TUBE: FORGINGS 


ALUMINIUM ALLOYS 


MAGNESIUM ALLOYS 


BIRMETALS WOODGATE WORKS - BIRMINGHAM, 32 


BM293 
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CATIONS FOR 
EEL CASTINGS 


The following tables are based on 
British Standard Specifications for steel 
astings, and users of steel castings are 
recommended to consult them whenever 
practicable. Although the properties 
shown on the left-hand side of the 
section guide are present to some 
degree in all steels, each specification 
listed on the right-hand side of the guide 
has as a particular feature the property 
shown on the left-hand side. 


Selection Guide 
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Properties 


British Standards 


Abrasion Resistance 


Corrosion Resistance 


Creep Resistance .. 


1461 


Ductility 


1504-101 A and B 


General Engineering Properties 


Hardness 


Heat Resistance 


High Tensile Strength 


High Yield Stress... 


Machinability 


592 
1504-101 A and B 


Magnetic Permeability 


Notch Ductility (Izod) 


Pressure Tightness 


Structural Strength 


Surface Hardness 


Wear Resistance 


Carbon Steels (contained in B.S. 3100) 


Material 


Carbon 
Content 
(% maximum) 


Elongation 
(% minimum) 


BS. 592 


Carbon steel castings for general engineering purposes 


B.S. 1617 


Mild steel castings of high magnetic permeability 


B.S. 1760 
Carbon steel castings for surface hardening 


Grade A 0-2 
” B 0-35 
0-45 
Grade A 0-15 
” B 0-25 
Grade A 0-50 
0-6 


12 
10 
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-713 


~240 


1457 1956 1760 
1632 163+ 1630 
1504-846 -845 -821 -80! 
1398 1631 1463 1462 
1504-629 -625 -623 -622 Hl ae 
| 1617 592A 
592 
1504-101 
‘ 
1504-629 -625 -623 
1504-629 -625 
1504-503 -621 
U.T.S. 
(p.s.i., minimum Yield 
unless other- | (p.s.i. minimum) 
wise stated) ae 
62,720 31,360 22 fe 
71,680 35,840 20 
78,400 39,200 15 
62,720 (max.) 
58,240 29,120 
71,680 (max.) 
89,600 44,800 
109,800 49,280 
845 
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PICASTINGS 
save machining costs 


INVESTMENT CASTINGS 


PRODUCED BY PICAST CENTRIFUGAL PROCESS 


Leaflet P.I.2 gives full details 
of the P.I. Castings process. 
Send for a copy today. 


Design Advantages 


* Elimination of assembly 
* Complex or simple shapes 
* Small or large quantities 
*% Uniformity of material structures 
° * Thin sections in high melting point alloys 

* Reduction of secondary machining operations 
* Freedom in choice of materials 


P. 1. CASTINGS (ALTRINCHAM) LTD 
ATLANTIC STREET, ALTRINCHAM, CHESHIRE 


Telephone : Altrincham 2702 (5 lines) Grams: Precisely, Altrincham 
Telex 66-105 — A/B Atlantic Altchm. 
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Low and Medium Alloy Steels (contained in B.S. 3100) 


Carbon Chief Alloy U.T.S. Yield Elongation 
Material Grade Content Constituent (p.s.i. min.) (p.s.i. min.) (% min.) 
(% max.) (% max.) 
B.S. 1398 
Carbon-molybdenum steel castings _ 0-25 Mo 0-70 67,200 35,840 20 
BS. 1456 
1}% manganese steel castings A 0-25 Mn 1-7 78,400 60% of U.T.S 18 
B 0:33 109,800 U.T.S 15 

ps. 1457* 

Austenitic manganese steel castings 1:35 Mn. 11-0 (min.) 

BS. 1458¢ 109,800 71,680 15 
BS. 1459+ 123,200 85,120 12 
Alloy steel castings for structural and 
general engineering purposes. 

"BS. 1956 A 0-55 Cr 1-2 109,800 -_ 10 
1% chromium steel castings, abrasion B 0-55 Cr 
resistant Cc 0-65 Cr 1-50 
Chromium-molybed steel castings 
BS. 1461 39 _ 0-25 Cr 3-5,Mo 0-60 89,600 53,760 18 
BS. 1462 0:20  |Cr6-0,Mo0-65| 89,600 60,480 18 
BS. 1463 9% 0-20 89,600 60,480 18 


* Mechanical properties of B.S. 1457 subject to agreement between foundry and purchaser. 
tT Composition selected to give indicated properties. 


High Alloy Heat-resisting Steels (contained in B.S. 3100). 


Material 


Grade 


Carbon (% maximum) 


Chief Alloy Constituent (%) 


B.S. 1648 


w 


Cr 12-16 
Cr 25-30 
Cr 25-30 


Cr 17-22, Ni 6 (min.) 


Cr 22-27, Ni 10-14 
Cr 22-27, Ni 17-22 
Cr 15-20, Ni 23-28 
Cr 15-25, Ni 36-46 
Cr 10-20, Ni 55-65 


High Alloy Corrosion-resisting Steels (contained in B.S. 3100) 


Carbon Chief Alloy Constituent U.T.S. Yield Elongation 
Material Grade Content ty, max. (p.s.i. min.) | (p.s.i. min.) (%) 
(% max.) unless otherwise stated) 
BS. 1630 A 0-15 Cr 13-5 78,400 53,760 20 
13% chromium steel castings B 0-2 Cr 13-5 89,600 64,960 18 
Cc 0-3 Cr 13-5 109,800 67,200 15 
BS. 1631 A 0-12 Cr 17-0 (min.), Ni 7-0 (min.) 67,200 30,240 20 
Austenitic chromium-nickel B (Nb) 0-12 Cr 20-0, Ni 8-5 (min.) 67,200 30,240 20 
steel castings B (Ti) 0-12 Cr 20-0, Ni 7-5 (min.) 67,200 30,240 20 
BS. 1632 A 0-08 Ni 14-0, Cr 20-0, Mo 4:0 67,200 30,240 15 
Austenitic chromium-nickel- B 0-08 Ni 10-0 (min.), Cr 18-5, Mo 3-0 67,200 30,240 15 
molybdenum steel castings C (Nb) 0-12 Ni 10-0 (min.), Cr 18-5, Mo 2-75 67,200 30,240 15 
“— 0-12 Ni 10-0 (min.), Cr 18-5, Mo 2-75 67,200 30,240 15 
0-08 Ni 8-0 (min.), Cr 18-5, Mo 3-0 67,200 30,240 15 
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| Baldwin Fluid Power can move just about 
anything—even this prehistoric monster, 


gargantuan star of the King Brothers’ film, 
GORGO, now on the way to your local cinema, 
 @) (Release by British Lion through BLC.) 


Sometimes even Baldwin engineers are surprised by 
the versatility of their Fluid Power! In massive 
monsters or on modern production lines, Baldwin 
equipment supplies power where it is most needed, 
saves manpower and speeds work in every way 
possible. In the Baldwin range of 432 pneumatic and 
hydraulic cylinders and 1000 control valves, there 
are units to fit your every power requirement. If you 
have a manual operation that could be tackled more 
efficiently, waste power that could be harnessed and 
put to work elsewhere, or anywhere that Fluid Power 
could speed your production by moving monsters or 
just plain machinery, get in touch with Baldwin 
right away! Write now for Leaflet EMD 43/505a to: 


FLUID POWER DIVISION 


Baldwin Industrial Controls 


Baldwin Instrument Co. Ltd., Dartford, Kent. 
Telephone: Dartford 26411 & 20948. Cables: Baldwin Dartford 
Telex: Baidwin Dartfd. 25236. A HARPER GROUP COMPANY 
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Steels for the Chemical, Petroleum and Allied Industries 


Chief Alloy U.T.S. Yield Elongation 
British Specification 1504 Grade Content Constituent | (p.s.i. min.) (p.s.i.) (%) 
(% max.) (% max.) 
1 purposes 8 = | | | 
| castings for structural pur, 
BS. 1504-161 A 0-25 — 62,720 31,360 22 
Carbon steel castings for pressure applications B 0-3 _ 69,440 35,840 22 
BS, 1504-240 _ 0-25 Mo 0:7 67,200 35,840 20 
Carbon-molybdenum steel castings 
"Bs. 1504-503 = 0-15 Ni 40 64,960 39,200 
HY nickel steel castings 
B.S. 1504-621 — 0-2 Cr 1-5 69,440 40,320 
14% chromium-molybd steel castings Mo 0-65 
BS. 1504-622 — 0-18 Cr 2-75 69,440 40,320 
chromium Mo 1-2 
1% molybdenum steel castings 
BS. 1504-623 _ 0-25 Cr 3-5 89,600 53,760 18 
3% chromium-molybdenum steel castings Mo 0-6 
B.S. 1504-625 -- 0-2 Cr 6-0 89,600 60,480 18 
5% chromium-molybd steel castings Mo 0-65 
BS. 1504-629 —_ 0-2 Cr 10-0 89,600 60,480 18 
¥%, chromium-molybdenum steel castings Mo 1-2 
BS. 1504-713 — 0-2 Cr 13-5 89,600 64,960 18 
13% chromium steel castings 
B.S. 1504-80! —_ 0-12 (Ni+Cr) 67,200 30,240 20 
Austenitic chromium-nickel steel castings 25-0 (min.) 
BS. 1504-82! Ni+Cr) 67,200 
Stabilized austenitic chromium-nickel steel Nb 0-12 25-0 (min.) 
castings Ni 8-5 (min) 67,200 30,240 20 
Cr 17-20 
BS, 1504-845 B 0:08 10-0 67,200 30,240 15 
Austenitic chromium-nickel - Cr 18-5 
24% molybdenum steel castings Mo 3-0 
Nb 0-12 |Ni10-0(min.)} 67,200 30,240 15 
Cr 18-5 
Mo 2:75 
BS. 1504-846 _ 0-08 Ni 14-0 67,200 30,240 1S 
Chromium-nickel - Cr 20-0 
34% molybdenum steel castings Mo 4:0 : 


Stressing present in the general run of engineering plant, equipment and 
machines; applications involving extreme conditions of mechanical and thermal 
stressing are not covered, nor those involving exceptionally corrosive service 
conditions. This data sheet has been compiled by courtesy of Brown-Lennox & 
Co. Ltd., from information contained in their publication Steel Castings. 
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PROPELLER FANS? _—AIROTORS? BOFFINS? 


YES, SIR! YES, SIR! YES, SIR! 


BIGGEST RANGE BIGGEST RANGE BIGGEST BRAINS 
IN THE COUNTRY IN THE COUNTRY 


SMITHS TORRINGTON propeller fans, SMITHS TORRINGTON wide range o SMITHS Technical Advisory Service 
the widest range available, can be sup- airotors are also promptly available puts at your disposal the knowledge and 
plied from stock-3” to 24” dia., either from stock-1l}” to 11" dia., widths from extensive experience of the SMITHS 
rotation, in a variety of pitches. § to 11’, in steel or aluminium. TORRINGTON organisation as well, 


AND NOW-FOR STILL 
GREATER ECONOMY- 
STANDARDISED 

BLOWER CASES 


COMPLETE BLOWER UNITS, 
AND SPECIALITY BLOWER UNITS 
TO YOUR SPECIFICATION 


Standardised sheet metal blower cases are now 
available to fit all sizes of SMITHS TORRINGTON 
airotors, both single and double inlet. This range 
offers the maximum versatility: piercings can be 
provided for a variety of motor mountings; 
special finishes can be provided as well as the 
standard Hammer Blue/Green; individual per- 
formance curves supplied on request; speciality 
blowers can be designed and manufactured to 
your special performance requirements. 


Please write to us for illustrated literature and technical information. We shall 
be particularly interested in helping to develop new air-moving applications. 


8. SMITH & SONS (ENGLAND) LIMITED, AIR IMPELLER DEPARTMENT, WITNEY, OXON. TELEPHONE: WITNEY 678 
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WEIGHTS OF 


SHEET MATERIALS 


The chart on page 853 has been prepared to give the weight of 


sheet material in Ib. per sq. ft. for a given thickness in inches or 


swg. size. To read it, trace the thickness to the appropriate 


diagonal and project across to the left-hand scale to read weight 


inlb./sq. ft. 


Since the inclusion of a comprehensive range of materials would 


crowd the diagonals and make interpretation difficult, a restricted 


number only of sheet materials are drawn on the chart. Specific 


weight scales are given which enable the appropriate diagonal to 


be drawn for any other material for which the specific weight in 


ib. per cu. in. is known. To construct the diagonal for any other 


material, enter the specific weight on the appropriate bottom-left 


and top-right scales and join with a straight line. 


Typical Weights of Plywoods (Metric sizes) 


Nominal | Approximate Birch Mahogany* Average 
Thickness | Equivalent Ply Ply Variation 
(mm.) (in.) (Ib./sq. ft.) | (Ib./sq. ft.) 
10 0-170 0-17 
15 0-254 0-25 
‘ 0-330 0-32 +10% 
0-431 0:39 
+ 0-516 0-45 
0-696 0-60 
= 0-828 0-70 +5% 
1-20 


* Makore or Sapele 


Specific Weights of Metals 
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Typical Weights of Plywood (inch sizes) 


Specific Weights of Woods 


Nominal 
Thickness Mahogany * Birch Beech 
(in.) (/b./sq. ft.) (/b./sq. ft.) (/b./sq. ft.) 
ats 0-148 0-155 
0-210 0-229 
0-215 0-288 } +. 10%} 0-303 > +10% 
0-331 0-372 
0-404 0-441 
0-44 0-518 0-565 
0-55 0-638 0-675 
0-68 0-745 0-775 
¥ 0-81 0-980 > +5% | 1012+ +5% 
1-270 1-336 
1-20 1-555 1-622 
1-58 2-000 
225 2980) 3.118 *3% 
* Makore or Sapele 


Wood 


Ib./cu. in. 


Metal Ib./cu. in. 
Alclad 0-1015 
Aluminium 0-0975 
Aluminium-bronze 0-293 
Brass 0-307 
Bronze 0-308 
Copper 0-318 
Duralumin 0-1015 
Gunmetal 0:306-0-314 
Hiduminium 0-1015 
Iron (cast) 0-260 
Iron (wrought) 0-283 
Lead 0-410 
Magnesium 0-063 
Magnesium alloy 0-065-0-095 
Monel 0-320 
Nickel 0-318 
Steel 0-283 
Tu 0-304 
Zine 0-253 
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Ash 

Balsa (8 Ib.) 
Beech 

Birch 

Cedar 

Douglas fir 

Elm (English) 
Elm (Canadian) 
Larch 

Lime 

Mahogany (true) 
Maple 

Pine 

Pitch pine 
Poplar 

Spruce 

Teak 

Walnut 
Western Hemlock 
Yellow Pine 


0-020 
0-023-0-031 


Miscellaneous Specific 


Weights 

Material Ib./cu. in. 
Acrylate 0-057 
Acetate Sheet 0-047 
Micarta 0-048 
Paxolin 0-050 
Perspex 0-043 
Polystyrene 0-040 
P.v.a. 0-044 
P.v.c. 0-047 
Tufnol 0-050 
Armour Plate 0-294 
Asbestos 0-137-0-209 
Bakelised fabric 0-046 
Cork 0-01 
Ebonite 0-05 
Fibre, red 0-049 
Fibre, grey 0.043 
Glass (plate) 0-10 
Leather 0-03 

(average) 


851 


4 
| 
0-026 
0-005 
0-027 
0-023 
0-020-0:026 
0-020 
0-020 
0-026 
0-026 
0-025 
0-017-0-021 
0-030 
0-014 
0-016 
0-030 
0-025 
|| 
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A quiet revolution is taking place in the use of materials 
in Industry. 

As the value of the first class functional design gains ever in- 
creasing appreciation, so the scope of the Industrial Designer 
becomes wider and his search for new materials more intense. 

This is why more and more designers have in recent years 
turned to Hawley Moulded Fibre with its distinct advantages 
over most conventional materials in resilience, versatility and 
strength/weight ratio. 

Now an even better material is available to Industry on a 
production basis. The new Hawley Aqueous Mix Polyester Glass 
Fibre mouldings, protected by patents in Great Britain and many 
other countries, offers unlimited scope. Thinner, lighter, yet 
stronger than ever before and available in a wide variety of 
attractive finishes, this new and revolutionary material must 
surely be of interest to all concerned with Product design. 

. May we send you further information ? 


These Antler suitcases, handsomely covered with PVC and 
fitted with a stainless steel section on the edges are a good 
example of functional design. A pair of plain shells with a 
glass fibre content weighs approximately 34 lbs and they 
have a tensile strength of 7500 Ibs/sq. in. and a flexural 
strength of 9500 Ibs/sq. in. Please ask your representative to telephone for an appointment. 


To HAWLEY PRODUCTS LIMITED 
Cheney Manor, Swindon, Wilts 


Please send me a copy of your brochure. 


Company.............. 


HAWLEY PRODUCTS LIMITED 

CHENEY MANOR SWINDON WILTS 
TELEPHONE: SWINDON 6251 
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SPECIFIC WEIGHT 
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THICKNESS S.WG. 
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SPECIFIC WEIGHT : 
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New Books 


Impact Testing of Materials, By W. 
Spath. Revised and adapted by M. E. 
Rosner. (Thames and Hudson—25s.) 

Dr. Spath has developed a small 
machine for making Izod type impact 
tests. The pendulum takes the form of an 
out-of-balance wheel which allows the 
use of a low striking velocity combined 
with adequate available energy and travel. 
The energy absorbed in fracturing the 
specimen is measured as usual but the 
maximum force employed is also re- 
corded. This is made possible by spring- 
mounting the vice holding the specimen. 
This is a radical departure from general 
practice and a comparison between the 
test figures obtained from this machine 
and those obtained by testing similar 
specimens on standard machines might be 
expected. No such comparison is men- 
tioned. 

The book is in three parts. The first 
part is a survey of current practice in the 
impact testing of a wide range of 
materials. including. ferrous and non- 
ferrous metals, plastics, timber, concrete, 
adhesive-bonded materials and textile 
fibres. Many test results are quoted from 
the literature to illustrate the complexity 
of the behaviour of most materials and 
the dependence of energy required to 
fracture a specimen on such variables as 
temperature, geometry and the structural 
conditions of the material due to previous 
cold work, heat treatment or surface 
finish. The references (181) are almost 
exclusively to work published in German. 

Part Two consists of a very brief 
description of the machine with a report 
on “preliminary tests” on a selection of 
materials from the range discussed in 
Part One. The main aim of the tests is to 
classify materials as “tough” or “brittle”. 

In the third part the author develops 
further his ideas on the measurement of 
this elusive quality of “toughness”. Of 
recent years much work and thought has 
been devoted to what is usually described 
as the problem of brittle fracture, par- 
ticularly with reference to steels. Dr. 
Spath’s ideas seem to be rather outside 
the present stream. 

The translator has not been con- 
sistently successful in naturalising the 
phraseology of the original work and 
occasionally the meaning is obscure. 

A. Ormerod 


OTHER BOOKS RECEIVED 


Classified Handbook of Members 1961. 
(British Engineers Association—2\s.) 
Classified handbook of members, their 
products, trade mames and_ marks. 
Indexed in Portuguese, French, German 
and Spanish. 


BS A212:1961. Cadmium-plated Steel 
Bolts of High Metallurgical Quality 
(Unified hexagons, Unified threads 
and close tolerance shanks) for Air- 
craft. (British Standards Institution— 

5s.) 


BS 1828:1961. 


The Protection of Circuits by Miniature 
Circuit-breakers. (E.R.A. Report 
F/T197—10s. 6d.) 

This report is concerned mainly with 
thermal effects in the protected cable 
during the operation of miniature circuit- 
breakers. 


BS 15:1961. Mild Steel for General 
Structural Purposes (British Stan- 
dards Institution—Ss.) 

This revised edition specifies the pro- 
cess of manufacture and lays down limits 
for carbon, copper, sulphur, and phos- 
phorus. It also specifies the tests to be 
carried out on plates, sections and round 
and square bars together with the special 
“tests required on rivet bars and rivets. 


BS 899:1961. Rolled Copper Sheet, Strip 
and Foil (British Standards Institu- 
tion—6s.) 

The new revision has extended the 
standard’s scope to include material for 
electrical purposes in the form of rolled 
sheet and strip. This material was pre- 
viously covered by BS 1432 which is now 
being revised. 


BS 1452:1961. Grey Iron Castings. 
(British Standards Institution—Ss.) 
The revision specifies the requirements 
for seven grades of grey iron castings 
varying in strength. The methods of test, 
dimensions of test bars and test require- 
ments are specified, and details are pro- 
vided of the process of manufacture. 


Reference Tables for 
Thermocouples. (British Standards 
Institution—6s.) 

Tables for copper/constantan thermo- 
couples to enable conversion of thermo- 
couple voltages into equivalent tempera- 
tures. 


BS 3360:1961. (British Standards In- 
stitution—7s. 6d.). 

Dealing with the requirements for copper 
conductors in insulated cables and cords. 
Tests are prescribed for resistance, quality 
of tinning, and mechanical properties. 


BS 3361:1961. (British Standards In- 
stitution—7s. 6d.). 
Similar to BS 3360:1961, except that the 
requirements are given in metric units. 


BS 3396. Woven Glass Fibre Fabrics for 
Plastics Reinforcement, Part 1 and 
Part 2: 1961, Loom-state fabrics and 
Desized Fabrics. (British Standards 
Institution—6s.) 

Part 1 gives manufacturing require- 


ments; Part 2 covers the same fabrics 
after a desizing treatment. Methods of 
test are given. Part 3: 1961 Finished Fab- 
rics for Use with Polyester Resin Systems 
(4s. 6d.). Gives details of requirements 
for glass fibre fabrics specified in Parts 
1 and 2. 


BS 3401:1961. Beryllium Copper Crinkle 
Washers, (British Standards Instity- 
tion—3s.) 

The present specification covers washers 
in sizes suitable for use with screwed 
fasteners from 10 B.A. to 3 in, nominal 
diameter. 


BS 3409:1961. Tapping of Holes to 
Receive Wire Thread Inserts (UNC 
and UNF threads), (British Standards 
Institution—7s. 6d.) 

This specification gives limits of size 
for tapped holes to accommodate wire 
thread inserts from 4 in. to 14 in. UNC 
and from } in. to | in. UNF. 


BS 3410:1961. Metal Washers for General 
Engineering Purposes, (British Stan- 
dards Institution—6s.) 

Specifies requirements for material, 
finish and dimensions for small and large 
bright washers for use with B.A., UNC, 
UNF, B.S.W. and B.S.F. fasteners, 

This standard supersedes washers in BS 
57, 325, 916, 1083, 1768, 1769, 1981, 2466, 
and 2708. 


FOREIGN TRANSLATIONS 
Instrument Construction. (Subscription 
£6 per annum) 

A monthly translation from the 
U.S.S.R. journal Priborostoenie, pro- 
duced for D.S.1L.R. by B.S.I.R.A. and 
published by Taylor & Francis Ltd. 


Soviet Plastics. (Subscription £14 per 
annum) 

A monthly translation of Plastickeskie 
Massy; produced for D.S.L.R. by Rubber 
& Plastics Research Assoc. of Gt. Britain 
and published by Rubber & Technical 
Press Ltd. 


Bulletin of the Research Council of Israel 
3rd Annual Conference on Aviation 
and Astronautics. (/srael Institute of 
Technology) 


Russian Castings Production (Subscrip- 
tion £10 10s. Od. per annum) 

A monthly translation of Liteinoe 

Proizvodstvo, published by the British 
Cast Iron Research Association. 


T.D.A. REPORTS 
The following have recently been 
published by the Timber Development 

Association : 

Plywood (5s.) 

Sea Defence Groynes—(B/IB/1. (3s. 6d.) 

Resistance of Certain Timbers in Sea 
Defence Groynes to Shingle Abrasion 
—B/TR/4 (3s. 6d.) 

Comparative Test on the Nailing Proper- 
ties of European Redwood and 
Western Red Cedar —E/TM/40. 
(3s. 6d.) 

A Non-destructive Method for Measuring 
the Elastic Anisotropy of Wood 
using an Ultrasonic Pulse Technique 
—E/RR/9 (3s. 6d.) 
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The Mawdsley prototype generalised electrical 
machine, introduced at the 1961 A.S.E.E. Exhibition. 


A NEW ELECTRICAL 
MACHINE FOR 
TEACHING PURPOSES 


OR many years the subject of electrical machinery has 

has been taught by traditional methods covering 
steady-state working. Each type of machine was considered 
in turn, starting with the d.c. machine and proceeding 
through the transformer, the induction machine and the 
synchronous machine. Special machines and transient oper- 
ations were dealt with if time permitted. A full understand- 
ing of the transient operation of machines has now become 
very important, particularly in regard to machines as 
elements in control systems, arid a new approach to the 
subject is necessary. 

There is a danger that students who are taught the 
general theory will become merely mathematical “handle 
turers”, without the real understanding which an engineer 
ought to have. A lecture course using such an approach 
must take account of this danger, and should have a con- 
current laboratory course which includes experiments with 
a generalised machine. 

It was for this purpose that the A.E.I. Generalised 
Machine Set* was designed. This set incorporates a 
generalised electrical machine coupled on a common base- 
plate to a d.c. shunt machine for motoring and loading. 
The coupling forms a torque-measuring device for indicat- 
ing both transient and steady-state torques. 

The generalised machine can be connected for operation 
as any one of the conventional types of electrical machine, 
such as d.c. shunt series ; compound or cross field excited 
motor and generator; induction machine; synchronous 
machine ; a.c. commutator motor ; or repulsion motor. It 


A.E.I. Engineering, September 1961. 


can also operate in one unconventional mode, being 
equipped with a small auxiliary motor for continuously 
rotating one of the sets of commutator brush gear. It is 
limited in so far as the stator winding is distributed, and so 
no account can be taken of saliency effects. 

In association with a cathode-ray oscilloscope, camera, 
pen-recorder and function generator, it can be used in 
studies of electrical and mechanical transient problems - 
associated with all these machine types, e.g. synchronous 
torque in a.c. machines, and the speed transients of d.c. 
machines. Another very important advantage is that the 
flexibility of the generalised machine allows almost un- 
limited scope for initiative and enthusiasm by the student, 
who can extend his formal work as he wishes. 

Several engineering schools in Britain already teach 
generalised machine theory in the final year of their 
undergraduate courses, as a special and additional course 
to the more or less conventional one of the previous year. 
It may well be that with the growth of fundamental 
scientific knowledge having a bearing on electrical engineer- 
ing, the amount of new material taught will continue to 
increase. The universities will be obliged to place even 
greater emphasis on fundamental principles, and increas- 
ingly eliminate from their courses those techniques which 
can only be properly studied. in an industrial environment. 
This tendency is likely to lead to a wider use of the more 
fundamental approach to machines. 

It is evident that one or more generalised electrical 
machine sets, having the mechanical and electrical features 
described in this article, will soon be an essential part of the 
modern electrical power laboratory. 


Generalised electrical machine set developed by A.E.I. in collaboration with Queen Mary College, University of London. 


j 
Wa 


VE 
4 j 4 
i on e's i. 
— 


EMD 8236 for further information 


On the Development side at Richardsons Westgarth 
we work from principle, not precept, and 

use a conventional solution to a problem only 
when we are sure it is the economic one, 


It is this outlook that has enabled us to provide 
new answers to many problems in 

mechanical engineering, from turbo-machinery 
to sea-water distillation plant. 


In the Aerodynamics Laboratory of the Richardsons Westgarth Group, 

an engineer tests an air flow model of the outlet diffuser and 

volute assembly for a high-speed centrifugal compressor. 

These volutes and diffusers will be used on a number of gas turbo-compressors 
at present being manufactured for a well-known Oil Company. 


RICHARDSONS, WESTGARTH & CO. LTD. 


The Controlling Company of the Richarcsons Westgarth Group, Wallsend, Northumberland and at 
58 Victoria Street, London, S.W.1. 59 Mosley Street, Manchester. 75 Buchanan Street, Glasgow. 
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tougher Aluminium Foil’ 

A new hard aluminium foil—known 
4 NS.4—is being rolled for the first time 
ig Britain in thicknesses down to 0-025 
nm, N.S.4 is said to differ from commer- 
cal purity aluminium in containing 1-8- 
17%, magnesium and up to 0°5% each of 
manganese and chromium. 

The production of foil from this alloy is 
iesribed as meeting a call from industry 
fora foil of greater stiffness and strength 
tan can be rolled from commercially 


pure aluminium, or from the 1:25% man- 
ganese alloy N.S.3. This demand comes 
from industries as widely apart as the air- 
caft industry, where it is used as the 
honeycomb centre of flooring, to the dis- 
play industry for the manufacture of col- 
lapsiblé foil Christmas trees. Both use 
N54 foil in the hard temper. 

In this temper and in 0:06 mm. thick- 
fess, N.S.4 has a tensile strength of 16-18 
tS. as against 9 t.s.i. for commercial 
purity aluminium and about 11-12 t.s.i. for 
NS3. Venesta Foils Ltd., Thorn House, 
Upper St. Martins Lane, London, W.C.2. 

EMD 8315 for further information 


low-stress Rhodium-plating 

A new electrolyte developed by The 
International Nicked Co. (Mond) Ltd. is 
said to enable the deposition of heavy 
deposits of low stress (possessing a hard- 
ness of 700-800 D.P.N.). This electrolyte 
is similar in general chemical nature to 
the conventional type of sulphate solu- 
tion, and the containers, anodes and the 
gneral operating procedure are as for a 
conventional solution. For optimum re- 
uults, however, a number of precautions 
must be carefully observed. 

Best results in terms of deposit bright- 
Mss are obtained on well-polished sur- 
faces; thorough cleaning is essential. 

The recommended current density is 10 
amps./ft.2 With an operating temperature 
of 50 deg. C., the rate of deposition will 
bein the order of 0-0001 in. (2:54 microns) 
in 20 min. Lower current densities are 
permissible, but the upper value should 
never exceed 20 amps./ft.2 The efficiency 
of the electrolyte is the same as that of a 
conventional sulphate solution. Engelhard 
Industries Lid., Baker Platinum Division, 
2 High Holborn, London, W.C.1. 

EMD 8316 for further information 
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Beryllia-free Copper Strip 


All Mallory 73 beryllium copper strip 
up to 0:025 in. thick is now being supplied 
with beryllia-free surfaces. This is de- 
signed to reduce tool wear without affect- 
ing the mechanical properties of the alloy. 

Undue tool wear is attributable to the 
presence of beryllia, a hard and abrasive 
oxide of beryllium that is formed during 
the solution heat treatment of the alloy. 
The oxide is colourless and is not removed 
by normal cleaning or pickling methods, 
so that it is often present on material that 
appears to have a good surface finish. 

A new process developed by the manu- 
facturers completely removes beryllia, 
and the improved material is supplied at 
no extra cost. Johnson, Matthey & Co. 
Ltd., 73-83 Hatton Garden, London, E.C.1. 

EMD 8317 for further information 


Non-metallic Shotblast Abrasive 


non-metallic shotblast abrasive, 
called No-Met, is just announced. The new 
product is reported to be less than one- 
fifth the price of the conventional metallic 
abrasive, 

Shotblasting is now generally recog- 
nised as the best way of preparing large 
areas of steel work for painting, but site 
conditions may prevent recovery of the 
abrasive material. No-Met was developed 
to fulfil the demand for a cheap, expend- 
able abrasive for this type of work. 

Recent trials on bridges, ships’ hulls 
and oil tanks have left steel surfaces with 
an excellent key for priming paints. 
No-Met is free of silica and thus complies 
with the shotblasting regulations. Brad- 
ley’s (Darlaston) Ltd., Darlaston Iron 
Works, Darlaston, Staffs, 

EMD 8318 for further information 


Aerosol Cutting Lubricant 


A new move in the development of 
specialised lubricants in industry is shown 
in the announcement of the latest addi- 
tion to the range of cutting lubricants 
available. 

This is a spray in an aerosol form of 
R.T.D. compound which is already well 
known as an efficient cutting lubricant, 
originally introduced for reaming, tapping 
and drilling and now used extensively for 
difficult operations on all materials. 

The development of this spray is 
said to enable R.T.D. compound to be 
applied “at the touch of a button”, a 
unique method for this type of lubricant. 

Originally introduced because of its 
ease and handiness, the spray has been 
found to have many technical advantages, 
especially for application in die-boxes, 
penetration down flutes of tools, covering 
of forming tools and dies and for follow- 
ing moving work-pieces. It eliminates the 
messiness of a brush and pot and is of 
advantage in all machines not fitted with 
a suds pump and reservoir. Rocol Lid., 
Rocol House, Swillington, Leeds. 

EMD 8319 for further information 


Improved Polyester Tape 


Sellotape yellow polyester thermosetting 
tape is a thin filmic insulating medium 
which remains stable at high temperatures. 

An improved polyester thermosetting 
tape is now available to the electrical in- 
dustry. Laboratory research has evolved 
a special processing treatment which is 
claimed to prevent curling of the tape 
when it is dispensed. This was previously 
due mainly to a build-up of static elec- 
tricity in the film; the new treatment pre- 
vents this build-up. A further advantage 
is that it is now easier to draw off tape 
from the roll, requiring less effort. 

These improvements make possible 
speedier tape application with appreciable 
saving in labour on repetitive operations. 
They have been incorporated without 
impairing the tape’s characteristic high 
tack and good electrical qualities in any 
way. Gordon & Gotch (Sellotape) Ltd., 
8-10 Paul Street, London, E.C.2. 

EMD 8320 for further information 


Micro-mesh 


Recently announced is the introduction 
of a new and widening range of perforated 
metal—Perflec electro-formed mesh with 
hole sizes from 0°027 down to 0-003 in. 
“Specials” may be produced with holes 
as small as 0-001 in. 

Perflec, which is the only material of its 
type made in the U.K., consists of a pure 
copper core heavily clad with pure nickel. 
Normal thicknesses (depending on the 
mesh count) range between 0°010 and 
0-003 in. It is flat, smooth, tough and can 
be easily cut, punched, bent or formed. 
Perflec cannot fray and edge binding is 
normally unnecessary. The rigid integral 
construction gives freedom from aperture 
distortion under stress and permits formed 
cylinders to be used unsupported. By vir- 
tue of its nickel-clad copper construction 
Perflec is ideal for hard or soft soldering 
and spot or seam welding. — 

Remarkable regularity of pitch and 
aperture size are said to be important 
Perflec characteristics and the unique 
slight taper of the square apertures has 
afforded exceptional results where filters 
are “back washed” for cleaning. 

Standard Perflec is produced in rolls 
3 ft. wide and up to 100 ft. long. It is avail- 
able in five counts producing fifteen aper- 
ture sizes and thicknesses. Additions to 
the range are continually being made. N. 
Greening and Sons Ltd., Perflec Dept., 
Britannia Works, P.O. Box 22, Warring- 
ton, Lancs, 

EMD 8321 for further information 
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READERS’ ADVISORY SERVICE 
We shall be pleased to help readers 
who have difficulty in tracing 
sources of supply of materials or 

components. 
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A large moulding in Beetle DMC 
for the aircraft industry, 
moulded by AB. Malmé, 
Flygindustri, Sweden. 


WHEN YOU NEED LARGE MOULDINGS with great strength 
you will find Beetle DMC an unbeatable material. Equally 
outstanding for its electrical insulating and anti- 
tracking properties as for its strength and heat resistance, 
DMC cures rapidly and moulds easily at low pressures 
in conventional compression and transfer presses. Dimensional 
stability and compatibility with metals are excellent. 
Three types are available: Type A - glass-filled for general 
purpose and electrical components; Type B - glass-filled 
self-extinguishing; Type C, an economical 


B EET L E volyester Dough M ould g Compound 


B.LP. CHEMICALS LIMITED 


Oldbury, Birmingham. Telephone: BROadwell 2061 - Telex: 33-347 


A MEMBER OF THE TURNER & NEWALL GROUP 
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polythene Resin 

To meet the growing demand for a 
jough, high impact polythene film for use 
in industrial applications in the packaging 
industry, a new grade of material— 
fakelite polythene resin PY.300—has been 


Tests carried out are said to have shown 
hat this new resin will produce a stan- 
fard clarity film of exceptionally high 
impact strength (in thicknesses down to 
190 gauge) without sacrificing extruda- 
bility or other desirable fabricating pro- 


to their uses in pre-packing 
and industrial wrapping, films based on 
the new material are expected to be of 
particular advantage in the handling of 
hygroscopic materials, as backings for in- 
dustrial tapes and for applications in the 


building and agricultural industries. 
Bakelite Ltd., 12-18 Grosvenor Gardens, 
London, S.W.1. 


EMD 8322 for further information 


Btf.e. Pipe Thread Sealing Tape 

Ptfe. pipe thread sealing tape is sup- 
plied as a continuous ribbon 4 in. wide 
on metal dispensers in lengths of 20, 30 
or 40 ft. This unsintered tape is used for 
the rapid sealing of threaded pipe joints. 
Breaking of the connection is said to be 
easily accomplished, even after a long 
period of time. 

The plasticity of the material ensures 
that it conforms exactly to the contours 
of the thread, resulting in a perfect seal 


against high pressures, It is also said to 
be unaffected by temperatures ranging 
from —100 to +300 deg. C. It is chemic- 
wy inert, and will not cause contamina- 
tion of the liquid being handled. 

The tape is claimed to be impervious to 
water, steam and most corrosive liquids 
and gases, and to be unaffected by ageing 
or weathering. Turner Brothers Asbestos 
Co, Ltd., P.O. Box 40, Rochdale. 

EMD 8323 for further information 
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Antimony-clad Strip 


Manufacturers of semiconductor de- 
vices are now being offered sample 
quantities of Nilo-K strip clad on each 
side with 0°5% gold-antimony. It is hoped 
that production quantities will be avail- 
able early in 1962. 

The strip is available in widths between 
gy and 2 in., in thicknesses down to 0-005 
in. The thickness of cladding that can be 
supplied on each face is either 11°5 or 
18-75% of the total thickness. Johnson, 
Matthey & Co. Ltd., 73-83 Hatton Garden, 
London, E.C.1. 

EMD 8324 for further information 


Dielectric Polystyrene 

Availability of a new dielectric material 
for the electronic and electro-mechanical 
industries has been announced. 

Known as Polypenco Q-200.5 this in- 
teresting product is a cross-linked poly- 
styrene having excellent rigidity, the 
ability to resist deformation under load 
and high impact strength. 

Q-200.5 is claimed to have negligible 
water absorption, is transparent and may 
be used permanently at temperatures of 
100 deg. C. For short periods of time the 
material is form stable up to tempera- 
tures as high as 204 deg. C. 

The material has outstanding properties 
as an ultra high frequency insulator up 
to 10,000 megacycles. The loss tangent of 
the material compares favourably with 
that of polytetrafluoroethylene and poly- 
thene and both volume and surface 
resistivities are better than p.t.f.e. at low 
frequencies. The dielectric constant is sub- 
ject to little variation over the widest 
frequency range. 

Readily machined on orthodox metal- 
working equipment, this cross-linked 
polystyrene can be supplied from stock 
in round rod form #s to 3 in. dia., and in 
plate form } to 1 in. thick. 

The material is intended to augment the 
existing Polypenco range of dielectric 
materials available to industry; these in- 
clude p.t.f.e. shapes and Fluorosint (p.t.f.e. 
base resin) shapes and moulded parts. 
Polypenco Ltd., 68-70 Tewin Road, Wel- 
wyn Garden City, Herts. 

EMD 8325 for further information 


P.v.c. Window Stickers 


Printed non-adhesive p.v.c. window 
stickers, which provide a good medium 
for point-of-sale and message presenta- 
tion on any glass or shiny surface, are the 
latest addition to the range of printed 
tapes and labels available. 

Based on a non-adhesive plasticised 
p.v.c. film and obtainable in varying sizes 
in a wide selection of striking colours and 
designs incorporating any appropriate 
slogan, the stickers are said to be non- 
ageing and impervious to the normal 
effects of the atmosphere. As they are un- 
coated they can be removed without leav- 
ing any adhesive deposits and furthermore 


can be reapplied repeatedly. 

Their cost, which the company states is 
comparatively low, depends entirely on 
a manufacturer’s individual requirement. 
Paynes Jiffytape Ltd., 1-6 Speedy Place, 
Cromer Street, London, W.C.1. 

EMD 8326 for further information 


Phosphating Process 


Kephos, which has just been introduced 
in the U.K., is a non-aqueous phosphating 
process which dispenses with rinsing and 
tank-heating, forms no sludge in the pro- 
cessing tank and produces a sealed phos- 


phate coating. The phosphate coating is 
claimed to enhance paint adhesion and 
resistance to rust creep in the same way 
as conventionally produced zinc or iron 
phosphate coatings. The improvement in 
the corrosion resistance of paint systems 
is outstanding and the possibility of work 
being contaminated by water-borne im- 
purities is eliminated. 

Kephos contains a sealer which is suffi- 
ciently corrosion resistant to protect work 
during transport or temporary exterior 
storage for up to a week, or indoor stor- 
age up to six months. Under normal pro- 
duction conditions, work can be welded 
through the Kephos film. This enables 
items to be treated before fabrication, so 
that shrouded areas such as interior box 
sections receive some protection. 

Kephos is not confined to dipping. It 
may be applied by brush, roller, spray or 
flow-coating, the most suitable method 
depending entirely on the characteristics 
and number of the articles to be treated. 

The process can be used to supplement 
existing phosphating facilities when an 
article is too large for the plant or an 
abnormal volume of work requires pro- 
cessing. For regular use, its higher chemi- 
cal cost is offset by the compactness and 
simplicity of plant requirements and the 
saving in heating and plant maintenance 
costs, particularly for the manufacturer 
of a small volume of high quality produc- 
tion. The recommended system is to de- 
grease all work on arrival and apply 
Kephos before it is put in store; it is thus 
simultaneously protected and phosphated 
during storage and subsequent assembly, 
requiring only the removal of surface dirt 
to prepare it for painting. Imperial 
Chemical Industries Ltd., Millbank, 
London, S.W.1. : 

EMD 8327 for further information 
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THIS FIRE STARTED 
HOWEVER THIS FIRE 
HOWEVER 
HOWEVER THIS FIRE 
HOWEVER THIS FIRE 
HOWEVER THIS FIRE 


HOWEVER THIS 
HOWEVE 


Whatever started it, one thing is certain; combustible materials kept it 
going. \t's sound sense, then, to investigate the proved qualities of 
Het Acid. Materials fabricated from polyesters based on Het Acid will 
not support combustion. Unfed, the fire dies at source. 

In addition, Het Acid based 
resins offer fabricators: 

CO) High strength with light 
weight 0) Non-deterioration 


ese 


HET ACID for self extinguishing, polyesters 


POLYESTER RESINS based on Het Acid have already 
been used to advantage for: roof lighting and decorative 
translucent panellings; boat construction; chemical plant; 
housing for motors and electrical equipment; insulating 
laminates for switch-gear; ductings in aircraft; the manu- 
facture of radomes, and many other applications. Resins 
based on Het Acid open up exciting possibilities to fabrica- 
tors In every field of industrial research and development. 


of fire-retarding properties 


in all climates 0 Resistance 


to corrosion and chemical 


attack 0) Resistance to tem- 


peratures up to 150°C, 
These polyesters are made by leading resin manufacturers. We will be pleased to send you complete information on request. 


ALBRIGHT & WILSON (Mfg) LTD cen ton 
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torque Limiter 

With the new Imostat torque limiter 
the torque to be transmitted is pre-set at 
he manufacturer’s works, and remains 


constant indefinitely—it can be readjusted 
only by authorised personnel. There is 
practically no decrease of torque trans- 
mission capacity when the coupling slips, 
and heat is effectively absorbed by the 
iron masses of the coupling even during 
prolonged periods of slip. Henry Pels & 
Co. Lid., 32-38 Osnaburgh Street, N.W.1. 

EMD 8328 for further information 


Gunmetal Stop Valves 


Simplifix Type 60 valves are now avail- 
able in the following sizes: 4, 4, } and 1 
in, BSP (female). All these valves are 
manufactured in gunmetal, which gives a 
good resistance to corrosion. The spindles 
are made from manganese bronze, and 
have a fine thread which facilitates open- 
ing and closing. The spindle seal is inside 
the thread, and so the medium in the 


valve does not come into contact with the 
. The valve tip is of nylon. 

The port connections on this range of 
Valves are suitable for Simplifix stud 
couplings, which can be fitted as extras. 

ls the valves are available for a very 

range of pipe sizes. 


December 1961 


These valves are designed for use in 
either pneumatic or hydraulic circuits, or 
with non-corrosive gases. The following 
are the maximum working pressures: 

Hydraulic Gases 
... 1,000 p.si. 200 p.s.i. 

600 p.s.i. 150 p.s.i. 

f-in. off-set ... 400p.s.i. 100 p.s.i. 

l-in. off-set 250 p.s.i. 100 p.s.i. 

All valves are individually tested to 
one and a half times the working 
pressures before they leave the works. 
They are not suitable for use with steam. 
Simplifix Couplings Ltd., Hargrave Road, 
Maidenhead, Berks. 

EMD 8329 for further information 


Ball Flow Indicator 


A I-in, size Arkon ball flow indicator 
is now available. The body of this unit 
is made of gunmetal, and flow is indi- 
cated by the movement of a white nylon 
ball under a toughened glass dome. The 
starting flow on liquid is $ g.p.m. and on 


4-in. in-line 
4-in. in-line 


gas 2 c.f.m. If the flow stops the ball 
drops out of sight. The movement of the 
ball cannot be missed even in a bad light 
and at a distance. Walker Crosweller & 
Co. Ltd., Cheltenham, Gloucs. 

EMD 8330 for further information 


Semi-tubular Rivets 


A new range of drilled semi-tubular 
rivets is now being produced in mild 
steel, copper, brass and aluminium alloys 
to British Standard specifications, and 
particularly to special order as for 
example where special head shapes and 
sizes are required. The size range is from 
* to } in. dia. and up to 64 in. in length. 
Cooper & Turner Ltd., Vulcan Works, 
Vulcan Road, Sheffield 9. 

EMD 8331 for further information 


For applications involving chlorinat- 
ing, defoaming, rust and scale inhibition, 
wash water detergents, and cooling water 
treatment, the FP Micro H_ chemical 
feeder is now being marketed in Britain. 

This chemical feeder is designed to 
feed, meter and regulate very low flow 
rates of a chemical solution continuously 
into a liquid stream through its built-in 


ejector. By virtue of its plastics construc- 
tion the instrument can be used with a 
very wide range of corrosive fluids. The 
reagent flow rate is manually set and 
automatically controlled by an integral 
differential pressure regulator. 

The unit is supplied with two 4-ft. 
lengths of plastics tubing with adaptors 
for the supply and solution lines, and a 
6 ft. length of plastics tubing fitted with 
a filter for the reagent lines. Fischer & 
Porter Ltd., Salterbeck Trading Estate, 
Workington. Cumberland. 

EMD 8332 for further information 


Elapsed-time Meter 

A new elapsed-time meter for record- 
ing the time a piece of equipment has 
been in use is being produced. It can be 
applied to any equipment which is used 
intermittently, and on which planned 
maintenance or a time log is required, 
e.g. pumps, ventilating and heating 
systems, and vacuum valves (X-ray 
transmitting tubes, etc.). The meter is 
normally connected so that it is auto- 
matically switched on and off with the 
apparatus being metered. It can register 
up to 9999-9 hr. in steps of 0-1 hr. 

The cyclometer register is driven by a 
self-starting, non-reversing, synchronous 
motor through a train of gears. Operation 
is on a.c. supply in the voltage ranges 
100-125, 200-250 and 400-440. The fre- 
quency can be 50 or 60 c/s. The meter is 
available in two case types. The first, type 
H21M, is a 4 in. square, flush-mounting 
switchboard pattern case. The motor is 
mounted internally, and two terminals are 
provided on the base plate to connect the 
motor to the supply. The meter has a 
small revolving pointer to indicate that 
the motor is energised. 

The second is a 2} or 34 in. (type S25 
or $35) square moulded black plastics 
case designed primarily for panel mount- 
ing. The motor is mounted externally, 
and connection to the supply is made 
via a pair of flexible leads. It is lubri- 
cated with a special grease for operation 
in extreme temperatures. English Electric 
Co. Ltd., Strand, London, W.C.2. 

EMD 8333 for further information 
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We receive many reader enquiry 
cards on which the reader has 
omitted to fill in his name and 

address. In order to avoid 
disappointment we remind readers 
that names and addresses should 
be included on each card. 
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ccelerometers 


The T.C.L. accelerometer type G88 has 

igen designed to meet the requirement 
for a light-weight high-sensitivity trans- 
qucer suitable for shock and vibration 
measurements in G.W., aircraft, packag- 
ing and general-purpose use. It utilises 
TCL. piezoelectric ceramic material 
having a Wide temperature range, low 
emperature coefficient and excellent long- 
erm stability. 

The bender unit in this accelerometer 
has a high value of capacitance, which 
enables measurements to be made at a 
fw c/s into a cathode follower of 
reasonable input impedance. The con- 
struction also gives a low value of lateral 
gasitivity with freedom from unwanted 
outputs caused by extraneous effects. The 
output of the accelerometer is linear over 
the acceleration range. 

Fach accelerometer is supplied with a 
3ft. length of special low noise cable. 
Longer cables may be supplied to order. 
Connection is made via a rugged sub- 
miniature plug and socket which effec- 
tively isolates any cable whip from being 
transmitted to the sensitive element. The 
saled construction of the G88 permits 
operation in conditions of high humidity. 

The G155 is a higher sensitivity version 
of the G88, with a lower resonant fre- 
quency of 1°5 kc/s. In all other respects, 
however, the accelerometers are similar. 
Technical Ceramics Ltd., Wood Burcote 
Way, Towcester, Northants. 

EMD 8334 for further information 


Sequence Timer 


One of the most interesting features of 
the new “de-luxe” model Magnacam 
Seqlience_timer is that it can operate 
directly both switches and air valves. 

The Magnacam is designed to simplify 
fieatly the automatic control of machine 
ols, laundry machines, chemical plants, 
Waler works, and other plant, as in addi- 
fion to controlling electrical accessories 
such as motors and heaters the Magnacam 
Piovides direct operation of air cylinders. 

The valves and switches are individually 
Mplaceable and interchangeable. The 
Valves are three-way units with } in. bore 
Miillable for use at up to 80 p.s.i. The 
SWitches are SPDT units rated at up to 15 
amps., and are complete with their own 
sibstantial screw terminals. 

Each switch or valve is operated by two 


cams, one setting the “on” and the other 
the “off” points. A drum calibrated in de- 
grees is attached to each cam and a further 
one gives the camshaft position. The cams 
are the special Rodene quick-set type 
which can be set quickly, precisely and 
permanently. They are 50% greater in 
circumference than those on other Rodene 
timers so as to allow more accurate 
setting, and reducing the minimum “on” 
time to that resulting from 4° of rotation, 
or, if two switches are used in series, to 1°. 
Up to twenty-four pairs of cams can be 
fitted, and camshaft speed ranges from 
one rev. in (7 seconds) X (number of cams) 
to about one rev. per week. The camshaft 
action can be forward drive with auto 
reset, forward drive only or if two Rodene 
self-clutching motors are fitted, forward 
and backward drive. D. Robinson & Co. 
Ltd., 5-7 Church Road, Richmond, 

Surrey. 
EMD 8335 for further information 


Immersion Heater 

A new withdrawable-type immersion 
heater has just been put on the market. 
Ceramic formers for carrying the resistance 
wires have been dispensed with and in 


place of these a magnesium oxide Eltrofin 
sheathed element is fitted into a pocket. 

The Eltrofin heating element is said to 
make close contact with the pocket, thus 
giving a much greater transfer efficiency. 
A much higher loading for a given length 
is permissible with this type of heater and 
the element can be withdrawn from the 
pocket without having to drain the tank. 
As this type of element is claimed by the 
makers to be practically unbreakable it 
reduces maintenance to a minimum. 

The illustration shows an oil immersion 
heater partly withdrawn from the pocket, 
and having a thermostat incorporated in a 
24 in. B.S.P. head. Eltron (London) Ltd., 
Accrington Works, Strathmore Road, 
Croydon, Surrey. 

EMD 8336 for further information 


Motor-driven Timer 


A new miniature synchronous motor- 
driven timer which has just been made 
available has been specially designed for 
the quantity market where a highly com- 
petitive price is of major importance, says 
a statement by the makers. 

Its extreme simplicity and small size are 
expected to make it suitable for many 
applications, this type being frequently 
essential for automatic operation of 
domestic oil firing equipment, vending 


machines, and similar appliances. 

The timer can close one electrical circuit 
for a specified interval during a fixed con- 
tinuously repeating overall timing cycle or, 
when initiated by external switch or push 
button, a fixed single cycle and stop 
switching action can be obtained. 

The timer is of small overall dimen- 
sions (23 X 2} in.), is easy to fix in position, 
and is provided with a wide variety of 
available time cycles ranging from a few 
seconds up to 24 hours. Where the timer 
motor supply is the same as that of the 
switched load, the timer can be wired to 
give single cycle and stop operation. 

Operating voltages for which the unit is 
available are 110 volts and 200/250 volts 
at 50 or 60 c/s. Switch ratings are 5 amps. 
at 250 volts a.c. or 24 volts d.c. Electrical 
Remote Control Co. Ltd., Bush Fair, Har- 
low, Essex. 

EMD 8337 for further information 


Rechargeable Battery 

Developed specially for the portable 
television set market are the rechargeable 
DEAC 12-volt batteries now being mar- 
keted in the United Kingdom designed to 
solve one of the major problems of' port- 
able television set manufacturers. 

The 6-volt batteries, which are available 
in either a 4-ampere hour or a 6-ampere 
hour capacity, are new cells in a new form. 
They are extremely reliable and are 
guaranteed for a year or a minimum of 
300 recharges, whichever is the less. 

Each battery, 4-ampere-hour and 6- 
ampere-hour, can supply 2 ampere and 3 
ampere outputs respectively for five hours 
of continuous use. When the portable set 
is plugged into the household mains 
supply, the batteries are automatically re- 
charged via circuitry in the set. 

The batteries are said to withstand 
temperatures as high as 50 deg. C. and 
Arctic conditions as low as —30 deg. C. 
with only slightly decreased capacity. 

The construction is claimed to be such 
that the batteries are never overcharged, 
and gassing, swelling, obnoxious fumes, 
corrosive liquids and other disadvantages 
associated with ordinary storage batteries 
are entirely eliminated. 

Being entirely sealed, they will work in 
any position—standing up, on their sides 
or upside-down. There are no fragile parts. 
They are both shock-proof and vibration 
proof. G. A. Stanley Palmer & Co. Lid., 
Maxwell House, Arundel Street, W.C.2. 

EMD 8338 for further information 
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EMD 8240 for further information 


THE HOSE 
THAT MAKES 
ALL OTHERS 

OBSOLETE 


TECALEMIT 


HIGH PRESSURE 
HOSE 


Following in the great pioneering tradition of 
their extruded nylon tubing, Tecalemit now 
proudly present a new High Pressure Hose— 
equalling those precision limits of Tecalemit Nylon 
Tubing already so well known to industry. 

Tecalemit High Pressure Nylon Hose consists of: 


A precision extruded flexible nylon core tube 
High tenacity braiding 
An outer sheath of flexible nylon tube 


This structure gives the hose its characteristic pliability, with 
minimum inside bend radii of from 1?’ to 4’, according to size. 
Tecalemit High Pressure Nylon Hose has these advantages: 


Greater durability » Re-usable end fittings 

Longer life » Ease of assembly + Clean finish and appearance 
Greatly reduced wall thickness—therefore far smaller 
external diameters and much lighter complete 

assemblies. And all at highly competitive prices. 


If you wish to substantiate these claims, Tecalemit will 
provide sample standard lengths of hos2 assembled with 
common forms of coupling, so that test rigs can be undertaken. 
Tecalemit High Pressure Hose is supplied in five 

sizes, }”, +", 4”, #” and 4” internal diameter, to meet the 
needs of industry for hydraulic and pneumatic systems. 
Write for full technical details of Tecalemit High 
Pressure Nylon Hoses and their use on hydraulic 

and pneumatic systems for:— 

Agricultural Machinery - Earth moving Plant 

Mechanical Handling Plant - Machine Tools 


BE TE CAL EMI 
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fusible Link Switch 

The type V/2A/P fusible link switch 
has been designed for use with fusible link 
ables on furnaces and similar equipment 
and is arranged for operation by tension 
on the switch plunger. 


In the normal method of operation the 
cable is attached to the switch plunger by 
4 split ring and the tension then provided 
by the cable ensures the switch is held in 
wich a position that a pair of contacts is 
made, When the fusible link melts the cable 
is released and the switch plunger returned 
io its rest position. Two sets of contacts, 
one normally closed and the other open are 
provided, thus enabling an alarm contact 
to be incorporated when required. Craig 
& Derricott Ltd., Royal Works, Coleshill 
Street, Sutton Coldfield. 

EMD 8339 for further information 


Printed Circuit Jack Socket 


A new printed circuit receptacle jack 
designed for miniaturisation and assembly 
cost savings is announced by the manu- 
facturers of Press-Fit p.t.f.e. terminals. 
The new SKT-111PC jack features a 
pt.fe. body and spinover mounting which 
provides vertical mounting on the printed 
circuit board. 

The new jack is only 0°381 in. overall in 
height before spinover of mounting stud. 
Itis designed to accept a standard 0-080 in. 
D probe X 0:250 in. L maximum, Overall 
diameter of the body is 0-218 in. Mounting 
is rigid and electrically sure as printed 
circuit board is compressed between a 
metal shoulder and the spinover. 

_The makers say that this product is 
ideally suited for any printed circuit or 
piinted wiring applications which incor- 
porate test points at various circuitry 
positions, or again, in modular construc- 
tion in which additional external connec- 
lions must be made to associated circuitry. 
Sealectro Corporation, Hersham Factory 
Estate, Walton-on-Thames, Surrey. 

EMD 8340 for further information 


Neon Indicator Units 


The range of Cerberus SGF and SGFF 
won indicator units are designed to oper- 
le directly on a.c. supply lines. The lamp, 
Rsistor and holder are designed in such a 
way that they are combined into one pack- 
‘ged unit. The makers say that they are 
particularly easy and economical to use, 

unit being mounted merely by pushing 
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into a circular hole, and then locked in 
position by three radial steel springs. 
Connection can be made with AMP- 
Faston type connectors, but screw con- 
nection or solder can be used if preferred. 
The units are marketed in a range of 
colours, i.e. clear, opal, red, green, yellow 
and blue. A life of over 50,000 hr. is 
claimed for them. Walmore Electronics 
Ltd., 11-15 Betterton Street, Drury Lane, 

London, W.C.2. 
EMD 8341 for further information 


Photocell Lamp Unit 


A combined photocell and lamp unit, 
which is suitable for use in confined 
spaces, is now being manufactured. 

The unit, which is designated type 
TPRI, is claimed to be particularly suit- 
able for monitoring on the edges of 
materials, discs or any thin moving objects 
and has applications in many industries. 


2 FIXING HOLES :147in. DIA. 


The unit is 2} in. long X } in. wide X 
1} in. deep and the photocell measures 
1} in. 

Two fixing holes of } in. dia. are pro- 
vided, and there are also two 5-ft. lengths 
of twin p.v.c. cable for connection to the 
control equipment. Both the bulb and the 
photocell can be changed without dis- 
mounting the unit. The bulb is rated at 
6.5 volts. 

This equipment is also available in two 
separate units—a projector and a receiver 
—suitable for a beam of up to 1 in. long. 
In all other respects it is similar to the 
TPRI and is very useful where space is at 
a premium. Hird-Brown Lid., 244 Mars- 
land Road, Sale, Cheshire. 

EMD 8342 for further information 


Co-axial Relay 


Designed in conjunction with the B.B.C., 
the new Al0 high power coaxial relay is 
now being generally released. The A10 is 
designed to handle 1 kW of R.F. power 
using type “C” or “N” connectors. 


Contacts are of the single changeover 
type and of silver palladium. Coils are 
suitable for voltages up to 50 d.c. and 
characteristic impedance of 50 ohms. The 
V.S.W.R. is less than 1°09 and the cross 
talk 63 dBs down—both at 65 Mc/s. The 
A 10 is at present being used widely as an 
aerial changeover switch at unattended 
v.h.f. satellite transmitters. B. & R. Relays 
Ltd., Temple Fields, Harlow, Essex. 

EMD 8343 for further information 


New Fleeting Contact Relay 


A completely new method of producing 
a momentary operation of one of the 
contacts on a relay, either when it is 
energised or when it is released, has been 
developed by Clifford & Snell Ltd. As 
will be seen from the accompanying 
illustration, a small subsidiary relay is 
mounted inside one of their D.2600 series 
plug-in relays, and this relay can be so 
connected that it operates for about a 
tenth of a second, either when the main 
relay is energised or when it is released, 
or both when it is energised and released. 

This new relay has many advantages; 
for instance, it can be used in any posi- 
tion and in mobile applications such as 
on board ship, and the contact does not 
have to be normally open—it can be 
normally closed instead. This latter fea- 
ture can be very useful as it means that 
the relay can be used to break the “ho!d” 
circuit of a relay or contactor, i.e. to per- 
form the same function as the “stop” 
push on a contactor. 

The principal application of this relay, 
the type D.2600/F, is in fault alarm 
circuits, when a fleeting contact has to 
cause an audible alarm to sound until 
manually cancelled, but it also has many 
applications in automatic control circuits, 
such as bringing up and releasing con- 
tactors and starting timers. 

The illustration also shows two new 
features which are now standard on all 
new D.2600 type relays. These are, the 
use of Mycalex contact insulation, and a 
new type of base and socket which has 
external fixing screws, space for marking 
both the relay type number and the posi- 
tion number, and which has the numbers 
of the socket pins moulded on to both 
the back and front to facilitate the use of 
these sockets as test points when the re- 
lays are unplugged. D. Robinson & Co. 
Ltd., 5-7 Church Road, Richmond, 
Surrey. 

EMD 8344 for further information 
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EMD 8241 for further information 


CLIMATIC 


STRONG BUT LIGHT 


WITHSTANDS CLIMATIC EXTREMES has given successful service in the mos 


ELECTRICAL INSULATOR extreme climatic conditions, from 
sanvoterentacconand th b t t f the Poles to the 
STORES mDEFmETeLY e sub-zero temperature of the Poles 


Here is a laminated plastics material that 


intense heat and humidity of the Equator. 
T In wind, rain or sunshine, Tufnol is giving long 
U © and reliable service for such components 
(REGD. TRADE MARK) as ships bearings, yacht fittings, 
aircraft control pulleys and sledge runners. 
Why not ask for an engineer to 


Available in 
SHEETS, TUBES, RODS, ANGLES, CHANNELS AND IN SEVERAL BRANDS come and talk Tufnol with you? 


TUFNOL PP BARR BIRMINGHAM 2 26 
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IN THE OFFICE / 


pfice Dyeline Photocopier 


The Ozaminer III, latest version of 
Qulid’s well known office dyeline photo- 
copier, incorporates automatic separation 
of master and copy, and a speed nearly 
twice that of its predecessors. It uses a 
dry development process. The dyeline 

permits the making of documents 
of good appearance from an original typed 
or written-on translucent paper. 

The maximum width of “masters” 
accepted by Ozaminer III is 16 in., but 
iength is limitless. It can therefore, if re- 
quired, be used to make copies of small 
drawings and plans as well as office forms. 
Printing speed is up to 40 ft./min., 
according to the speed of the material 
used. In practical terms, this means up to 


about twenty average-size office docu- 
ments per minute. One factor which makes 
this high-speed production. possible is a 
1,200-watt light source. Automatic 
separation of master and copy paper also 
contributes to high-speed working, since 
it reduces manual work to a minimum. 
The operator merely feeds in originals and 
copy paper together and from then on the 
machine works on its own. After exposing 
the master and copy paper to the light 
source, it automatically separates and 
ejects the master, makes the copy and 
delivers it to a separate tray. As both de- 
livery points are in front of the machine, 
the operator can work sitting down. 

An automatic timer, calibrated in 
minutes, is included on the front control 
panel, This is set to the estimated period 
required for the lamp to cool, the operator 
then switches off the lamp and leaves the 
machine unattended. Complete  shut- 
down occurs when the set period has 
elapsed. The Ozaminer III has a variable 
speed, electronically controlled. Among 
other advantages, this control system pro- 
Vides constant speed even under varying 
load conditions. 

The machine is also available without 
automatic separation. Another version, 
identical in other respects, uses a wet 
development process and is also made with 
or without automatic separation. All are 
small enough to stand on an office table. 
Ozalid Co. Lid. Langston Road, 
Loughton, Essex, 

EMD 8345 for further information 
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Coloured Stencil Sets 


Rosetto inks in aerosol form are now 
available in black, blue, green, white, red, 
orange, yellow and aluminium. They are 
said to be particularly suitable for sten- 
cilling boxes, cartons, crates, metal drums, 
bales, tarpaulins, concrete, stone, etc., on 
porous and non-porous surfaces. The 
colours are claimed to be non-flaking, 
and to be particularly useful for colour 
coding on metals, steel bars or other 
materials for speedy identification or in- 
spection marking. Blue ink can be used 
as a design layout fluid. 

Advantages claimed for the ink are that 
it is quick drying, waterproof and weather- 
proof, with no waste or evaporation and 
no wear on the stencils. It is only neces- 
sary to shake the can and press the button. 
Inaccessible corners can easily be reached. 
J. and H. Rosenheim & Co. Ltd., Bar- 
fillan Drive, Glasgow, S.W.2. 

EMD 8346 for further information 


Coloured Dyeline Papers 


Modern drawing offices are swamped 
with different types of drawings. There is 
a need for easy segregation of the 
important from the routine, or to dif- 
ferentiate one department’s work from 
another, Admel Ammo tinted base dye- 
line papers are designed to offer a simple 
and effective means of identification. 

These ammonia developed papers are 
produced in four standard coiours, pink, 
yellow, blue and green. They can be used 
to differentiate prototype prints from pro- 
duction. Contracts can each have their 
own colour prints. Prints of daily stock 
lists can have a colour to indicate a 
different item, i.e., steel-white, copper- 
yellow, etc. 

These papers can be used in many 
ways other than the above examples and 
used intelligently they can greatly de- 
crease confusion and contribute to the 
smooth and effective running of a modern 
drawing office. Lawes Rabjohns Lid., 
Victoria Street, London, S.W.1. 

EMD 8347 for further information 


Drafting Machine 


A drafting machine which the makers 
say is as accurate as a micrometer is now 
being marketed by a well-known manu- 
facturer. It is the latest in the range of 
Admel machines, and the extreme 
accuracy of the machine is attributed to a 
continuous driving band method of 
applying the four-pulley system. The 
makers say that the main requirement for 
accuracy in the pulley system is that the 
diameter of each pulley shall be exactly 
the same as that of the others, and this 
feature is embodied in the Admel 
machine by keeping the total machining 
limit within 0°00025 in. on all pulleys. 
Any possibility of slip between the driving 
bands and the pulleys is eliminated by an 
efficient tensioning system. The pulley 
system is also claimed to enable generous 
bearings to be used, thus rendering the 


machine virtually wear-proof and accurate 
throughout its life. 

In the new Admel machine the pro- 
tractor head is now totally enclosed and 
dust-proof. A new type of thumb oper- 
ated protractor release control enables 
the head to be locked in any of the 
thirteen positions located at 15° intervals 
through an arc of 180°. The head can 
also be locked at any other angle by 
means of the intermediate head clamping 
lever. A head clamping lever enables the 


_entire head to be swung round so that 


the scales may be lined up with any base 
line, and a micrometer adjustment en- 
sures precise alignment. A_ built-in 
vernier enables scales to be set to any 
angle to an accuracy of 15 minutes of arc. 
The accuracy of the head combined 
with that of the pulley system is claimed 
to be such that a line can be projected 
across the width of a full-size drawing 
board by successive instalments of the 
18-in. scale, and it is said that the result 
will bear comparison with a line drawn 
against a ground steel straightedge. This 
test can be carried out at any angular 
setting. Lawes Rabjohns Ltd., Victoria 

Street, London, S.W.1. 
EMD 8348 for further information 


Polythene Stencils 


Per-Met stencils are manufactured 
from Rigidex high-density polythene 
sheet, designed to make them virtually 
indestructible, and are light in weight, 
free from sharp edges, and from attack 
by rot, rust or corrosion. Because they 
are translucent, alignment of the stencils 
is particularly simple. 

They can be cut in any language, recent 
additions being Russian and Arabic in a 
variety of letter sizes. As an indication 
of their various applications, Per-Met 


stencils have been developed for the 
marking of roadways, the largest size 
letter being 96 in. high, and the direction 
arrows up to 216 in. long. 

With normal use Per-Met stencils are 
claimed to have a life of at least four 
times greater than conventional metal 
stencils, and have the useful features of 
being flexible enough to fit almost any 
contour without fear of tie-bar breakage. 
They can, in fact, be subjected to serious 
distortion and then smoothed flat again 
in a few seconds. 

As the polythene is inert, the stencils 
are easily cleaned, inks are rapidly 
washed off and paint wiped off (or flaked 
off when dry). Heller & Sons (Engineers) 
Lid., Turnpike Lane, London, N.8. 

EMD 8349 for further information 
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IN THE OFFICE / 


Mains Pencil Sharpener 


A new mains-operated pencil sharpener, 
the Tombow, has been introduced. It is 
operated by simply inserting the pencil in 
the machine, which forms a perfect point 
in less than 2 sec. 

The Tombow is styled to harmonise 
with modern office equipment, yet is 


solidly constructed for heavy duty in large 
offices, schools, drawing offices, studios, 
etc. Its cast iron casing is base mounted 
on rubber feet and finished in translucent 
grey and black. It is fitted with a remov- 
able clear plastics shavings container. 
The sharpener is 9X4X64 in. high, 
weighs 54 lb., and works on 220-250 volts, 
80 watts 50-60 c/s. It is supplied with 5 ft. 
of three-core flex. Business Aids Ltd., 185 
Goswell Road, London, E.C.1. 
EMD 8350 for further information 


Progress Chart 


A special wall chart system has been 
devised for use by Walter Somers Ltd., 
of Halesowen, Worcs., to progress orders. 
About 300 orders for crankshafts and 
large forgings are progressed through six 
main stages and ten subsidiary stages on 
four charts. 

The system is said to have several 
advantages. Foremost among these is the 
fact that overdue items can be found 
quickly, and are immediately visible. 
Also, the load on any one department 
can be easily ascertained. 

Four charts comprise the system. 
Down the left-hand side of each chart 
there is a card index system. Details of 
each order received by the company are 
entered on an index card, the information 
including planned dates for each stage of 
production and, subsequently, the actual 
dates. 

The charts used in this system are 
known as Movigraph Rotadate. The basis 
of the Movigraph system is a perforated 
panel—the perforations hold the various 
signals. 

In the Rotadate method, however, 
there are three (or more) such panels, 
sliding in horizontal channelled sections. 
When a period covered by the first panel 
has ended, that panel can be removed, 
the remaining panels slid to the left, and 
a fresh panel inserted in the vacant 
space. Thus, any situation can be plotted 
for an indefinite period of time. Adapta- 
Charts Ltd., 129 Hammersmith Road, 
London, W.14. 

EMD 8351 for further information 
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Print Copier 


The Speed-O-Print model 150 photo- 
copier, which had its first showing 
recently at the Business Efficiency Exhibi- 
tion in London, copies any mark on any 
type of paper, black or in colour, line or 
in tone. It will take documents of any 
width up to 15 in., of any length. 

Of console design, the photocopying 
machine standing on its own cabinet has 
ample storage space for material stocks. 

No mixing or filling is said to be 
necessary with the Speed-O-Print, ready 
mixed developing fluid being held in a 
flat plastics Readipak sac in the rear of 
the machine. Model 15C takes either a 
48 cc. sac or a 32 cc. sac (as used in the 
smaller Speed-O-Print models). The de- 
veloper fluid is automatically drained 
from the trough into airtight storage in 
the sac when the machine is out of use; 
this conserving the fluid. 

Special design trigger-operated paper 
dispensers ensure that positive and nega- 


j 


tive papers in the required size are fed 
the correct way up in relation to the 
original being copied. Immediately above 
the dispensers is the feeding slot into 
which the __negative/original/positive 
“sandwich” is fed. This makes operation 
simple and eliminates errors in feeding. 

Double paper dispensers are provided 
on this model, the top pair.of dispensers 
housing either 8X10 in. or 84X11 in. 
papers or, alternatively, 8X13 in. or 
84X14 in. The bottom pair of dispensers 
is normally used to house 16 X 13 in 
papers, but may, of course, be used for 
any width of paper up to 15 in. 

Perfect copies from any original are 
said to be made under ordinary daylight 
conditions in 20 sec. Office Mechanisation 
Lid., Stephen Street, London, W.1. 

EMD 8352 for further information 


Drafting Paper 


Ozavel-D is claimed to be a major 
break-through in paper treatment and 
finishing techniques. It is said to be an 
entirely new approach both in the method 
of “transparentising” and in the treat. 
ment of both sides of the paper to pro- 
duce superfine drawing surfaces, Tough, 
tear-resistant, all-rag base paper is treated 
by new methods to give high trans- 
parency, a clear white appearance and 
colour retention qualities that will with- 
stand years of storage. The base is then 
given further treatment on both sides to 
produce perfect, durable surfaces for 
both pencil and ink working. 

These new techniques are claimed to 
give Ozavel-D several advantages, i.e, (a) 
toughness and tear resistance, with im- 
proved handling and storage qualities, (b) 
will not yellow or brittle with age, (c) 
clear white appearance for easy drafting 
with high transparency for fast tracing 
and high speed reproduction, (d) both sur- 
faces have a fine pencil “tooth” that en- 
sures even thickness and density of line, 
(e) both surfaces accept ink without 
“feathering” or thickening of line, (f) 
both surfaces will withstand repeated 
pencil or ink erasures without damage or 
leaving a “ghost” image, and (g) lines 
will not wear or crack from the paper, 

Ozavel-D is available in rolls or cut 
sheets, plain or pre-printed. Ozalid Co. 
Ltd., Langston Road, Loughton, Essex. 
EMD 8353 for further information 


Self-adhering Lettering 


Transparent,  self-adhering, _ printed 
acetate sheets of alphabets, numbers, 
arrows, symbols, borders, shading 
mediums and other designs marketed 
under the name of Artype are now avail- 
able in Britain, although they have been 
used extensively in the past in the U.S.A. 

The sheets measure 10 X 14 in. overall 
and each sheet is a complete unit in itself 
with all letters of the alphabet repeated 
in the frequency most generally needed, or 
as in the case of the numbers, arrows, 
symbols, borders, screens and shading 
mediums, as many as space permits, 

The sheets of letters make it possible 
to eliminate a vast amount of hand 
lettering work. The letters or symbols are 
simply cut from the sheet with a stylus 
blade and transferred to the work-sheet 
and positioned by means ofa simple 
system of guide lines. The letters are self- 
adhesive, so that when the backing paper 
is removed they need only to be pressed 
down to the paper with a blunt burnish- 
ing stick. The guide lines are then easily 
removed and the completed word or pat: 
tern is firmly fixed in place. The sheets 
can be used for a variety of jobs because 
they adhere to any smooth surface— 
paper, wood, metal or glass. As the 
printing is on the underside of the acetate 
sheet, there is no danger of the letters 
becoming smudged. Some 100 and more 
different type faces in large and small 
sizes are represented in the range of 
sheets that are available. Hunter-Penrose 
Ltd., 109 Farringdon Street, E.C.1. 
EMD 8354 for further information 
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IN EQUIPMENT / 


qwal-purpose Polariscope 


The Sharples 54-in. dia. polariscope is 
daimed to be unique in that provision is 
made for using it either as a diffused 
light or as a transmission instrument. 
When set up for use with diffused light, 
, 60-W. sodium vapour lamp is used in 
conjunction with two 150-W. tungsten 
flament lamps for white light illumina- 
tion, both types of lamp being contained 
in a detachable lamp-house. To prevent 
on-and-off switching of the sodium lamp, 
a rotatable shield is provided. 

To convert the diffused light polari- 
scope into a transmission type, it is only 
necessary to replace the existing lamp- 
house with a special platform which 
carries a 250 W. compact source mercury 


vapour lamp, a 150 W. tungsten filament 
lamp and a 6-in. dia. condenser lens of 
optical quality. The tungsten filament 
lamp can be brought into use by switch- 
ing on and swivelling a mirror into posi- 
tion which then has the dual purpose of 
directing the white light through the 
condenser lens and at the same time 
screening off light from the mercury 
vapour lamp. At the other end of the 
polariscope, a sliding bellows mounting 
is provided to carry the camera lens 
which then serves as a projection lens. 
A glass screen to accept tracing paper is 
fitted to receive the projected image. 
Loading is normally through a lever 
and dead weight system, tensile com- 
pressive, flexural and torsional loads 
being conveniently applicable. Sharples 
Engineering Co. (Bamber Bridge) Ltd., 
Hillcrest Works, Chorley Road, Walton- 
le-Dale, Preston, Lancs. 
EMD 8355 for further information 


Hydraulic Vibration Generator 


For applications in the aircraft, auto- 
mobile, ship-building, civil construction 
and heavy engineering industries there is 
a need for a machine which will vibrate 
a wing, or a motor-car’s suspension or a 
sample of metal to test its resonance and, 
if necessary, fatigue it until it breaks. 
The requirement at its simplest is for 
something which will generate a large 
thrust at frequencies right down to nil 
c/s over a long stroke. Fairey Air Sur- 
veys’ Research and Engineering Division 
has developed a new piece of equipment 
to meet it. 


New Publications and Technical Literature 


Powder Metallurgy Ltd.: 27-page book- 
let describing the company’s range of 
metal powders. Berk House, 8 Baker 
Street, London, W.1. 

EMD 8357 for further information 


Midland Silicones Ltd.: 20-page illus- 
trated brochure describing the principal 
ways in which silicones can be used in 
the engineering and allied industries, with 
examples and illustrations from current 
industrial practice. 68 Knightsbridge, 
London, S.W.1. 

EMD 8358 for further information 


Delaney Gallay Ltd.: Two leaflets: 
Vibrashock Isolation, describing the com- 
pany's new all-metal anti-vibration 
mountings; and Metal-joining Heat-treat- 
ment, dealing with the company’s metal- 
joining service. Vulcan Works, Edgware 
Road, Cricklewood, London, N.W.2. 

EMD 8359 for further information 


Metal Sections Ltd.: 8-page brochure 
on Metsec Helitube, which is a light- 
Weight metal tubing of spiral construction 
available in a variety of metals, Oldbury, 
Birmingham. 

EMD 8360 for further information 
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William Rose Ltd.: 6-page brochure 
dealing with Hilflon p.t.f.e. flexible hose. 
Hilyn Works, Lockfield Avenue, Brims- 
down, Enfield, Middlesex. 

EMD 8361 for further information 


Imperial Chemical Industries Ltd.: 18- 
page well-illustrated brochure describing 
Terylene reinforced industrial hose. Mill- 
bank, London, S.W.1. 

EMD 8362 for further information 


The Brooke Tool Manufacturing Co. 
Ltd.: 34-page well-produced brochure on 
the company’s range of gear pumps. War- 
wick Road, Birmingham 11. 

EMD 8363 for further information 


Desoutter Brothers Ltd.: 24-page 
well-illustrated catalogue of the firm’s 
standardised die sets. Die Set Division, 121 
Hay Lane, Kingsbury, London, N.W.9. 

EMD 8364 for further information 


Lead Development Association: 16- 
page illustrated booklet entitled Produc- 


tion Properties and Uses of Lead Cable 


Sheathing. 34 Berkeley Square, W.1. 
EMD 8365 for further information 


This new unit has a 2,000 Ib. thrust 
with a working range of 0 to 50 c/s and 
a maximum stroke of 4 in. at the lowest 
frequencies. Both frequency and ampli- 
tude are remotely controlled from a 
power console, and may be varied while 
the equipment is running. The vibrator 
unit uses a hydraulic jack actuated by an 
electrically-signalled valve, and ‘is con- 
nected to the control unit/power pack by 
two high-pressure hydraulic lines and one 
electric control cable. The equipment is 
supplied complete, and no further ampli- 
fiers, oscillators or output: transformers 
are necessary. The vibrator itself weighs 
1,100 lb. and the control unit/power 
pack 600 lb. The power requirement is 
44 kW. at 440 volts 3 phase 50 c/s. a.c. 
supply. 

The equipment’s ability to maintain’ a 
dynamic thrust of 2,000 lb. over the full 
frequency range of 0-50 c/s means that 
it is capable of vibrating an item of this 
weight fixed to the table top, and that it 
can also exert this load onto an existing 
structure (such as a high-set tailplane) 
through appropriate linkage rods.*Fairey 
Air Surveys Ltd., 24 Bruton Street, 
London, W.1. 

EMD 8356 for further information 


Bakelite Ltd.: a new edition of Bake- 
lite Laminated for Gears, a 20-page“illus- 
trated brochure giving applications, instal- 
lation principles and all relevant formulae 
and data. 12-18 Grosvenor Gardens, 
London, S.W.1. 

EMD 8366 for further information 


British Resin Products Ltd.: Cello- 
bond Polyester Resins, a well-produced 
230-page handbook fully describing the 
properties and methods of fabrication of 
these materials; The Cellobond Polyester 
Story, a 24-page well-illustrated booklet on 
the manufacture of polyester-glass lamin- 
ates, with many examples of the latest 
applications of the resin bonding technique. 
Devonshire House, Piccadilly, London, 

EMD 8367 for further information 


English Steel Corporation Ltd.: 60- 
page revised and enlarged edition of a 
pocket-book giving useful information on 
the care and use of E.S.C. engineers’ cut- 
ting tools. P.O. Box 57, River Don Works, 
Sheffield 9. 

EMD 8368 for further information 
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EMD 8242 for further information- 


[his ts nothing to what goes on a 
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ravels at very high velocity over the water surface entraining | 
water. The _ air/water \mixture, moving through 


¢ 
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Longer time between clean-outs Smooth, easily cleaned surfaces 


Residues completely broken down Low first cost due to simplicity 


and easily handled : 
Occupies minimum space 


Lack of adhesion of deposits 
WRITE FOR FULL DETAILS FROM 


A. BULLOWS & SONS LTD LONG ST WALSALL STAFFS TEL 27251 


OEPOTS AT: 13 SOUTH MOLTON ST., LONDON, W.1. Tel: MAYFAIR 2313 70 GILMOUR ST., GLASGOW, C5 TEL: SOUTH 2383 
55a BRIDGE ST., MANCHESTER, 3 TEL: BLACKFRIARS 5670 61-63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
BULLOWS (AUST). PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
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News of Industry 


cutting by Liquids 
The first production model of a “liquid 
ithe” for cutting material was demon- 
gated recently in the U.S.A. The lathe 
iivers a needle point of liquid under ex- 
gemely high pressure which is able to cut, 
gang other materials, cement, wood and 
ics, The liquid cutting process was 
guented by North American Aviation as 
ofa research programme to find tools 
ga processes for shaping and forming 
guerials for advanced aerospace craft. 
An immediate application for the idea 
wa found in the safe removal of high 
gemy solid propellant materials from 
amine casings, the first liquid lathe being 
iloped by Abrasi-Jet Machine Tool 
(orp. especially for this duty. 


Analogue Digital Converters} } 


Biliott Bros. (London) Ltd. are now able 
ipsupply the range of Datex analogue 
digilal converters and associated units, 
some of which are already in production. 
These devices are used in data-handling 
ipplications in ground and air navigational 
systems and throughout the industrial pro- 
ts control field. Applications fall into 
fifee main groups: data acquisition and 
dia reduction, measuring position co- 
dinates for navigation, and measuring 
position co-ordinates for machine control. 

Datex encoding units are rotary-pattern, 
commutators which convert 
iigilar position co-ordinates into digital 
detifical signals. The auxiliary equipment 
designed to accept the coded output of 
the digitiser and convert it into suitable 
form for display, recording or further pro- 
@iing. These units can be either electro- 
mechanical or electronic devices. The out- 
pit normally takes the form of a digital 
(decimal) lampbank display, printed re- 
cords, paper tape or punched cards. 


Cargo Handling 


A demonstration of the Rolamat cargo- 
fandling system was recently given at 
Aberystwyth, sponsored by the Welsh 
Agricultural Organisation Society, in con- 
junction with Sir W. G. Armstrong Whit- 
worth Aircraft Ltd. Rolamat was originally 
developed by Armstrong Whitworth for 
loading and unloading Argosy aircraft. 
The Welsh agricultural group have de- 
vised a system by which a truck fitted with 
Rolamat can discharge its empty body on 
an unloading bay, take on a new loaded 
body and be out on the road again in a 
quick turn-round. The bay is, in fact, now 
able to handle ten vehicles in the time for- 
merly taken for one. 

Because of the layout of this particular 
loading station, it is necessary to use side- 
loading, but in many cases rear loading 
would be 

*he truck, complete with empty pallet, 
drives into the unloading bay, the pallet 
§ pulled off by hand leaving the truck 
Rady to receive a loaded pallet. The pre- 

pallet is winched on and locked in 
place by means of clamps. 
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Vibrafinishing Machine 


semi-automatic Vibra finishing 
machine for the batch deburring of 
machined steel components has been built 
by Roto-Finish Ltd. The machine has an 
adjustable process cycle of 0-4 hr. which 
can be pre-set by a timer. Capacity is 
1,600 components per cycle. 

The basic parts of the machine consist 
of a vibrator tub, two bucket conveyor 
belts, a magnetic separator, and a com- 
pound storage tank with pumps. Vibration 
is generated by out of balance weights at 
either end of a motor, specially designed 
by the English Electric Co, Ltd. The motor 
is attached to the bottom of the tub. 

The company is well advanced with the 
development of a continuous feed Vibra- 
finishing machine. In essence this machine 
consists of two work tubs in parallel (both 


tubs being fitted with a scroll form), two 
conveyor belts, one at each end of the 
work tubs, to convey material from one 
tub to the other. 

In operation processing compound is 
constantly circulated through the tubs by 
means of pressure pumps from two 
storage tanks, these being separate, two 
different processes can be carried out in 
the two tubs, for example, the first tub 
can deburr and the second tub polish. 

The machine at present under develop- 
ment has been designed for a relatively 
short process cycle time of approximately 
15 min., and to take work parts of a maxi- 
mum size of three-inch cube. The total 
capacity of the two tubs is 20 cu. ft. of 
mixed work and processing media. 

Typical components finished by this 
process are illustrated above. 


Fuel Waste Burner 


Thermal vortex burners are now being 
manufactured in this country by Thermic 
Equipment & Engineering Co. Ltd. They 
operate upon a wide range of residual 
fuels and waste products, including light 
oils, asphalts, residua, acid sludges, sol- 
vents, or any gas. Changing over fuel 
without shutting down or simultaneous 
firing of oil and gas is possible. 

Essentially the vortex burner consists 
of an air swirl-vane assembly chamber. 
Combustion is rapid and clean, about 80% 
occurring within the burner and resulting 
in a very short, whirling, hot (1,650 deg. C.) 


flame extending only | or 2 ft. from its 
mouth; no external combustion chamber 
or furnace is required. 

Conventional fuel and air pressures are 
used (140 p.s.i.g. oil, less than 1 p.s.i.g. air) 
and normal use requires 5% excess air, but 
the burner is capable of accepting between 
70 and 300% of stoichiometric air without 
resultant soot or flame failure. Igntion is 
by gas-electric pilot burner and there is 
provision for flame failure equipment, 

The burner’s short flame length and 100 
ft./sec. velocity improve convection heat 
transfer and stir up furnace gases, making 
it particularly useful for oil stills and pack- 
aged direct-fired air heaters. Designed to 
complement the burner the air heaters are 
extremely compact and incorporate no re- 
fractory lining. 


Heavy-duty Compressors 

A new range of compact, heavy duty, 
water cooled, double acting, crosshead 
type, stationary air compressors, in which 
the cylinders are set 90° apart, has been 
introduced by the Consolidated Pneumatic 
Tool Co. Ltd. 

The new range, known as the Y class, is 
available in seven sizes with outputs of 
from 372 to 1,615 c.f.m., at pressures of 
from 80-125 p.s.i., the horsepower range 
covered being from 75 to 300 b.h.p. Multi: 
stage units are available for pressures of 
up to 3,000 p.s.i. The compressor can be 
driven by a flange mounted motor, vee-belt 
driven or by a direct coupled motor. 


New Outboard Motors 

An entirely new, all British range of five 
outboard motors suitable for all types of 
craft from little dinghies to big cabin 
cruisers are being marketed by the Perkins 
Group. 

They range from a new 40-h.p. motor, 
claimed to be so silent that it will set new 
standards for this type of engine, to a 44- 
h.p. motor. 

A feature of the new model is a sealed 
power head suspended on rubber mount- 
ings to prevent vibration and noise, and 
an improved, downward-directed silencing 
system. 

The power unit is fitted with poppet 
valves to give relatively high torque at low 
operating r.p.m., increasing thrust and 
providing good acceleration. 

Stainless steel parts have been used 
throughout the motor. Valve guide bosses 
are fitted with inserts to give longer life 
and the general surface finish of all work- 
ing parts, including crank journals, cams, 
cam followers and valve stem tips, is of 
very high standard. 

Available with manual or electric start- 
ing, the electric starting motor has a 
magneto-alternator fitted as standard 
equipment for battery charging. 

The throttle and gear shift remote con- 
trol system are concealed beneath the one- 
piece glass fibre reinforced plastics’ top 
shroud. 
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Leak Detection Service 


Spembly Ltd. now offer a leak testing 
service, equally applicable to vacuum and 
pressure vessels, using mass spectrometer 
techniques. 

In pressure vessel work, vacuum testing 
is invaluable as a preliminary to pressure 
testing as, by using a light gas, defects in 
welds and porosity etc., are much more 
readily located than when liquid is used. 
In addition the metal remains uncon- 
taminated thus making rectification easier. 

Hydrogen is used in these tests, the size 
of the leak detectable being of the order 
of one part of hydrogen in ten million parts 
of air. 


Stress-relieving Furnace 


Head Wrightson Teesdale Lid. are in- 
stalling an electric stress relieving furnace 
measuring 27 X 27 x 80 ft. at their 
Thornaby-on-Tees works. This furnace is 
capable of stress relieving large fabrica- 
tions such as oxygen steel converters and 
will be used in the fabrication of the boilers 
for the nuclear power station at Dungeness. 

Designed by Cooper Electroheat Ltd., an 
important feature is that no firebrick is 
used anywhere in the furnace. The actual 
construction of the furnace is being carried 
out by Head Wrightson and although the 
furnace is not yet complete, it has already 
been used for stress relieving fabrications 
weighing 50 tons. 

The hearth, walls and roof are con- 
structed generally from 8x 8 ft. mild steel 
panels which are filled with compressed 
mineral wool slabs and secured with 
flexible mild steel sheeting. 

The side walls, carried by A-frames and 
mounted on bogies, are retractable. The 
end walls can be lifted into position in two 
sections by means of a mobile crane. 

Arranged in 40 kW units, are 1,500 kW 
electrical elements, at mains voltage, each 
unit comprising twelve coiled elements in 
sintered alumina sleeves supported in 
stainless steel channels. The channels rest 
on mild steel framework which is placed 
on the floor of the furnace. 

A 40-ft. length of the furnace is now 


completed and in this section a tabrication 
was stress relieved within limits of 610 deg. 
C. minimum and 630 deg. C. maximum. 


The Lapmaster 

The new 72-in. Lapmaster—the largest 
lapping machine in Europe—is shown here 
in operation at the Slough works of Payne 
Products International. The maintenance of 
this machine, and for all models in the 
Lapmaster range, is extremely simple. The 
conditioning rings riding upon the lap plate 


recondition the plate while lapping is in 
progress. For this reason it is only neces- 
sary to remove the lap plate after several 
years wear. 


Reversible Pump/Turbine Unit 


A major development in water-power 
engineering has been achieved by Boving 
& Co. Ltd. with the design of reversible 
pump/turbine units. Boving have been 
awarded a contract for two units operat- 
ing under a total gross head of 1,196 ft. 
at the Cruchan storage plant, in Scot- 
land; these units will have the highest 
power output in Europe. This is the first 
time that reversible pump/turbines have 
been designed for such a high head. 

When drawing water from the upper 
reservoir and operating as a turbine, each 
unit will develop 140,000 h.p.; operating 
in the reverse direction, as a pump draw- 
ing water, each unit will absorb 150,000 
h.p. and deliver 30 tons/sec. into the 
upper reservoir. 


I’m suffering from a dropped forging. 


Sawmill Automation 


Thomas Robinson & Son Ltd. and R 
H. Buckley, have together pioneered th, 
design and installation of the first sy. 
cessful automated  timber-yard 
cross-cut/moulder transfer line jn the 
U.K. Coupled with lower labour cos 
this type of equipment, having a consider. 
ably high production potential thay 
conventional cross-cutting equipment, is 
likely to soon become an essential part 
of all modern sawing, planing and joinery 
plants. A model and a modified working 
version will be exhibited for the firy 
time in this country at the Building 
Exhibition, in November. 

The whole transfer line, controlled by 
one man, is for the continuous produc. 
tion of cross-cut and moulded stock from 
random-length unplaned timbers, It con- 
sists of a travelling, tilting unloader hoist 
and hydraulic cross-cut saw with mechan- 
ised tables and remotely-controlled stops, 
together with the necessary conveyors, 
etc., connecting the hoist at the infeed 
end with the moulder at the outfeed end. 

The conveyors may be arranged to feed 
round a bend, or in a straight line into 
the moulder. Alternatively, when the 
cross cut is required to feed more than 
one machine, a second route, together 
with the necessary selector gates, etc., can 
be provided. In a similar way escape 
points and reserve storage can be 
arranged, so that the production of one 
machine is not held up by the temporary 
stoppage of the preceding or following 
machine. The controls for the cross-cut 
saw, length-gauging stops, conveyors and 
tilting hoist are conveniently grouped at 
the front of the cross-cut saw, and are 
thus within easy reach of the operator. 


Meetings 


In the week May 2-11, 1962, the joint 
exhibitions Power Generation and: Space 
Research and Technology, sponsored by 
the Institute of Fuel Technology and the 
British Interplanetary Society  respec- 
tively, will be held at Olympia, London. 


The Institution of Electrical Engineers 
and the Royal Aeronautical Society ate 
holding a conference in London on Febru- 
ary 26-28, 1962, on The Importance of 
Electricity in the Control of Aircraft. A 
very wide range of subjects of interest to 
aircraft and equipment designers will be 
presented in some thirty or forty papers. 


Martonair Ltd. are sponsoring a series 
of five-day courses entitled Course in 
Applied Pneumatics, the first of which was 
held at Farnham, Surrey, during October. 
Further courses are being arranged to 
commence on March 5 and 26, 1962, and 
on April 16, 1962; vacancies exist only on 
the last date mentioned. 


New Film 

A new colour film running for 35 min. 
has been produced by the United Kingdom 
Atomic Energy Authority. Entitled Nuclear 
Power Reactors, it surveys, largely by the 
use of animated sequences, the working 
of a number of different successful reactor 
svstems. 
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ISOPAD LTD. 


ELECTRIC HEATING TAPES 


EMD 8243 for fu rther information 


iytapes consist of an insulated resistance element fitted to a flexible 
electrically insulating base forming a complete heating circuit 
terminating at one end. The material to which the heating element 
is fitted varies with temperature and duty. Apart from their flexi- 
bility, the great advantage of Isotapes lies in their ease of application 
and robust construction. Various types have been developed to deal 
with different applications and working conditions. 
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DATA SHEET MFG/2—C 
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ITA Heating Elements fully electrically insulated 
(moisture repellent but not moistureproof) 
attached to robust Isopad glass weave. For com- 
sating and heating duties up to 350°C. (662°F.). 
Upto 9ft. long, | in. wide; longer tapes I} in. wide. 
. Approx. | Approx. 
10 watts} 15 watts} 20 watts 

per ft. | per ft. | per ft. Price 

ft. m watts | watts | watts | £ s. d. 
3 09 a 50 70 115 0 
6 18 90 215 
9 27 100 130 200 | 40 0 
12 36 120 180 260; 5 0 0 
I5 45 150 240 320} 7 0 0 
20 6 200 310 450; 9 0 0 
75 250 375 530} 0 
30 9 300 450 750 | 12 0 0 
40 12 410 600 880 |} 15 0 0 
50 15 500 730 1,030 | 18 0 O 
60 18 600 900 1,200 | 20 0 0 
70 21 700 1,050 1,400 | 22 0 0 
80 24 800 1,150 — 25 0 0 
90 27 _ *1,400 | *1,900 | 30 0 0 
100 30 950 | *1,500 | *2,000 | 35 0 0 
120 36 *1,200 | *1,600 | *2,800 | 42 0 0 
140 42 *1,400 | *2,300 | *3,000 | 49 0 0 
150 45 *2,200 S39 0 
180 55 *1,800 | *2,500 a 63 0 0 
200 61 *2,200 70 0 0 


ITH HIGH POWER 
Element temperatures up to 


ITQ HIGH TEMPERATURE 
Using quartz cloth material for ele- 


425°C. (800°F.). | in. (24 cm.) ment temperatures up to 800°C. 
wide (1,472°F.). | in. (24 cm.) wide 
ITQ/70 
Dimensions | watts| ITH/45 | ITQ/45 | Dimensions] watts| Price 
0-45] 65 1150}; 2100; — — 
3 0-9 1440} 2100] 3150] 5 350} 5100 
6 1-8 250; 3 00; 5100}; — — 
9 27 | 400; 5100} 8100] 7 6/2:3} 480) 8 100 
12 3-6 500} 8 00] 12100] 9 650] 10 100 
IS | 45 10 00] 15 12 0/36] 14 00 
20 | 60 | 900] 13 00] 20 00] 13 4/40] 900} 16 00 
24 | 7-3 |1,000} 15 00] 24 00] 15 10 4-7/1,100 18 00 
28 | 85 |1,100| 17 00] 26 00] 22 0/|6-7/1,400 | 24 00 
33 | 10-0 {1,350} 20 00] 30 00] 25 0|7-5|1,750 | 28 00 


*For explanation see next page. 


ITX (P.V.C. extruded) weatherproof for frost protection and low-temperature heating duties. Maximum 
element temperature 70°C. (I58°F.). % in. (14 cm.) wide 


ITX/5 


ITX/34 


ITX/I1OV 


ITX/50V 


watts 


d. | ft. in. £ s. d. 
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£ os. 
200 42] | 
400 8 4; 40; II 
76 OT 46 8] Hi 31 
12 0 0} 25 115] 5 
18 0 37 6| 71 
24 0 0] SO O} 101 
35 0 66 8} 310| 14 
60 0 116 8 | 550 | 24 
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3 | 61s 4 
100 22.5] 375 | 15 0 90 
40 | 700/30 0 66 | 
241 73 150 | 
45 0 292 
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FLAMEPROOF (AND WEATHERPROOF) ISOTAPES 


Heating Elements metal sheathed and magnesia insulated fitted to robust lsopad glass weave terminating in 2 in. flame- 
proof glands; suitable for use in flameproof areas Group II and Ill whereby the user must keep the temperature of the 
heating element below the spontaneous ignition point of explosive gases present 


° 
FTA/CN for element temperatures up to 300°C. (572°F.). FTA/S stainless steel sheathed elements for tempera. 


2 in. (5 cm.) wide tures up to 425°C. (800°F.). 2 in. (5 cm.) wide 
Dimensions Watts per ft. (approx.) 


Dimensions Watts per ft. (approx.) 


| j | | | Price 
| m. | | | 20 | 30 | Volks | €s. d. | 20/ | 33 


| Price 
45 Volts £ s. 


160 


GH Noa 


| 


110 


VO ON VO WH 


66 66 6S 6O OU UH BNO 


38 88 $8 88 SH RS 


Du 


500 


660 | 900 5 
700 | 1,150 
600 | 1'S00 


a note: wattages between stepped lines denote that the relevant Isotape is at the voltage shown in the column pre- 
ceding prices. 

FTA/SS stainless steel sheathed heating elements mounted on stainless steel mesh. Types and dimensions as Type 
FTA/S. Prices plus 25% of FTA/S prices. 


| 
| 

| — | 
| 
| 


ww n— 
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* Isotapes marked with an asterisk use nickel wire as the heating 
ITW Weatherproof, silicone rubber sheathed ele- element—due to its high temperature co-efficient, this wire is self 
ments attached to robust Isopad glass weave. Tem- compensating. Wattages shown are taken at 50°C. (122°F.). At 10°C. 
perature range—100 to + 220°C. (—150to + 428°F.). (S0°F.) they will be 15% higher, at 90°C. (194°F.), 157% lower— 
Up to 9 ft. long, | in. wide; longer tapes I} in. wide recommended only for temperatures up to 100°C. (212°F.). 
Locking type Compression Glands 3 in. entry—3s. 6d. each. 


Standard tapes are rated 230/240 volt suitable for 200/250 volt. 
100/120 volts Isotapes: 10% surcharge; 50 and 25 volts: 15% sur- 
charge. (Unless listed or more than twelve of a type ordered). 


watts | watts i Quantity prices: for orders between a total of 300 to 3,000 ft. 
of Isotapes (excluding 9 ft. (3 m.) lengths and shorter) 
the following quantity prices will be charged. 


Approx. | Approx. | Approx. 
Dimen- | 5 watts | 10 watts} 15 watts 
sions per ft. | per ft. 


FTA] 
Type | ITX | ITA | rtw | ITH_ | CN 


Price per 00- £ £ 3 2 £ 
100 ft. 000} 18 30 35 
000- 
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Special quotations for lorger quantities. 


Please ask for: 


Catalogue PLT describing complete heating mantles for process 
vessels, columns, valves, drums, etc. 

Catalogue LM describing Isomantles for laboratories. ; 
Catalogue ITA giving a full description of lsotapes and thermostatic 
controls, as well as graphs and tables which will enable you to 
establish required wattage loadings at a glance. In your enquiries 
please mention: lengths and bores of pipes; temperatures to 
Watts printed bold indicate Isotapes usually in stock. maintained; indoor, out of door; any special conditions. 


*850 
*1,100 


BARNET BY-PASS, BOREHAM WOOD, 
HERTS., ENGLAND 
Telephone: ELStree 2817/8/9, 2810. Telegrams: Isopad Boreham Wood 


ISOPAD LTD. 


50 | 80 | | — | 250 | 25 | 8 
60 110 | 180 20 | | 10 6 18 — | — | 125); 200 
40 | — | 20, — | 10 | 
95 200 280 380 | 50 | 12 9 | 2-7 | 90 140] — | 12 
& | 2 | 36! 100 | — | 280 is 
; 125 | 240 350 | 450 | 600 | 18 
IS 45) — | 230 380) — 
| 190 | 290 | — | — | Wo} 70 280 
| 930 — 27 | | 
| 290 «590 800 | 33 25 75) 220 1,050 | 30 
750 | — | 2,100 240 | 39 
: 1 320 700 | 1,100 | 1,500 | | 45 274 | 84) — 1,000 33 f 
620 — — —'! | | 
| 400 | 550 | 980 | 1,350 | 1800 | 30 9-1 900 
100 | 42 
| 
ft. m. 
= 45] 2 5 
6 18 90; 3 5 
12 3-6 75 120 180 | 6 
45 75 150 230} 8 0 
a 20 6 110 180 300 | 10 10 110 
25 7-5 145 250 340 | 12 10 
S » 9 190 300 440 | 14 0 3,000; | 46 52 | 100 
40 12 220 400 600 | 10 
. 50 15 260 500 720 | 21 O 
ee 60 18 270 600 900 | 23 10 CSCC 
- 70 21 350 720 1,000 | 26 0 
80 24 400 850 | 1,200 | 29 0 a 
100 
120 
3 130 
140 
150 
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DISTILLAT 


Ces. Duke St., Fenton, Stoke-on-Trent, Staffs. Tel: Stoke-on-Trent 32104-8. Grams: Q.V.F. Stok2-on-Trent Telex 
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Popularity of KODAK films dictates 
the need for continuous high-speed 
production at the Harrow factory of 
Kodak Ltd. 

Continuity of production depends on 
the use of reliable, first-class equipment. 
MAXAM cylinders, valves, and other 
pneumatic equipment help in the 
manufacture, and packaging of Kodak’s 


famous branded products. 

Wherever the efficient and uninterrupted 
operation of production lines depends 
on the constant use of compressed air, 
production engineers specify 

MAXAM Fluid Power Equipment. 


outset—to last! 


RADE MARK 


Maxam Power Limited, Camborne, England: Camborne 2275 
and 44 Brook Street, London W.1: HY De Park 9444 

Also in Birmingham* Bristol * Cardiff* Glasgow’ Peterborough 
Sheffield. Australia * Canada‘ East Africa’ France * India 
Rhodesia and Nyasaland * South Africa’ Spain’ U.S.A. 

West Africa 


With Agents and Representatives throughout the world 


enoue 
5 
December 1961 ee 
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RONALD TRIST 


&CO.LTD. 

(a company of the Bell’s Asbestos and Engineering Group ) 
Bath Road, Slough, Bucks 

Telephone: 25041 Telegrams: Resvalar, Slough 


For indicating or controlling liquid level in tanks 
and similar vessels. 

Employed as a high- or low-level alarm its 
contacts are wired in conjunction with an 
indicating lamp or some audible warning device. 
Used for controlling an electrically driven pump 
supplying liquid to or extracting liquid from a 
vessel, its contacts are wired in conjunction with 
the contactor coil in the pump motor starter. 
There are over 100 different types of switch avail- 
able for use in almost any liquid. 


Please ask for Brochure EMD/M.160. Re 
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TECHNOLOGY 


ly CARBORUNDUM 


TRADE MARK 


SILICON NITRIDE 
KT SILICON CARBIDE LITHAFRAX * CERAMICS 
GRB SILICON CARBIDE HOT-PRESSED ALUMINA 
SILICON CARBIDE FOAM ZIRCONIUM CARBIDE 
FIBERFRAX* CERAMIC FIBER TITANIUM CARBIDE 
BORON NITRIDE HAFNIUM CARBIDE 
BORON CARBIDE ZIRCONIUM DIBORIDE 
ZIRCONIUM TITANIUM DIBORIDE 
HAFNIUM TUNGSTEN DIBORIDE 
KOVAR IRON-NICKEL-COBALT ALLOY CERAMIC FUEL ELEMENTS 
AND OTHER SPECIAL CERAMICS 


WRITE FOR LITERATURE 


* FIBERFRAX AND LITHAFRAX are registered trade marks 
of The Carborundum Company Limited 


NEW PRODUCTS : THE CARBORUNDUM COMPANY LTD 
DEPARTMENT nh TRAFFORD PARK, MANCHESTER 17 


Telephone’ TRAfford Park 2381 Telegrams’: CARBORUND. TELEX. MANCHESTER 


December 196] 
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Warner Electro Cam Oil Immersed Clutch 


WA 


This is a job for Warner electric brakes and clutches 
They can start and stop in milli-seconds. Power is 
engaged and braking force applied—almost sim 
taneously! Moreover, each operation, be it starting 0 
stopping, rapid cycling or accurate positioning, coupling 
or indexing, is carried out evenly and smoothly. 


And Warner units are extremely compact. For example 
a 3” diameter clutch can exert 54 Ib./ft. Standard units 
for ordinary braking, clutching or clutch-brake circuits 
can be integrated into all types of industrial — 
Torque measurements range from 2 Ib./in. to 1350b. 
Modifications of standard units, or special designs, can 
be undertaken to meet your particular needs. 


Full details of the Warner standard range on request. 
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LVING A PROBLEM FOR THE 
HORGE RICHARDS CO. 


hproblem: to ensure that the main spindle and facing 
dof this George Richards boring, facing and milling 
ine can be speed changed, automatically, over a wide 
we from push button pendant controls. 


solution: Warner Electro-Magnetic oil - immersed 
biches. Their compact design enabled at least five 
liches to be incorporated. By selecting the appropriate 
bination of clutches any desired speed is obtained. 
gl Clutches were used for the feed control of 
spindle. 

is a typical example of how Warner electric brakes 
idutches are helping industry to improve its machine 
capacity, 

ly courtesy of the George Richards & Co. Ltd, Broadheath, Altrincham 


ARNER 


ectric Brakes and Clutches 


St. HELEN’S AUCKLAND, Co. DURHAM 


Phone: West Auckland 551 (6 lines). Grams: Solenoid, West Auckland 
London Office : 
2 Ashley Place, Carlisle Place, London, S.W.1. Phone: ViCtoria 7301/2 


Birmingham Office : 
Silhill House, 2241 Coventry Road, Sheldon, Birmingham, 26, Phone: SHEldon 5121/2 


TIB 197 


December 196] 
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No prize for a new 
name. There isn't one that 
expresses all the virtues of 
aluminium, source of many 
major technical achievements 
of this day and age. More and more 
manufacturers, whether they pack 
pies or evolve nuclear masterpieces 
are improving products and pro- 
cesses with aluminium. For 
unrivalled aluminium know- 
how, the name to remember 
is IMPALCO 
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Imperial Aluminium Company Limited - Birmingham 
ik 


OUSAND AND ONE SPR 


We design and supply all types of coil, 
compression, extension, torsion springs and 
presswork all individually produced to do a 
particular job. Our Technical Division is fully 
equipped to recommend the specific solution 
to meet your particular needs. 


December 1961 
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LION 
‘Chevron’ 
packings 


The huge horizontal intensifier ram on the 
= Windsor injection press shown opposite—no 
# less than 3ft. in diameter, and operating at a 
3 pressure of 2,600 p.s.i.—is effectively sealed by 
7] LION “Chevron” packings 36in. i.d. x 38in. 
o.d. x 5}in. deep. (See full scale illustration 

above). 
LION “Chevron” and “Twinset” packings 
B are also giving entirely satisfactory service on 
@ the hydraulic glands for pull back, transverse 
and injection cylinders, which operate at 
*4 2,000 p.s.i. This is a typical account of how 
Walkers are helping the Plastics Industry to 
| progress with new ideas in machine design. 
If you have a point to raise on any aspect of 
4 packings and jointings, you are invited to 
make full use of Walker’s Technical Advisory 
, Department and its staff of engineering 

ie injection press, by R. H. Windsor Ltd., is the largest designed and built in Britain, Specialists. 
t produces thermo-plastic mouldings up to 12Ib. in weight. 

Photo by courtesy a EKCO PLASTICS LIMITED.» - Full information of the Walker range supplied 


Lion Works - Woking - Surrey - Telephone: Woking 2432 and Telex. Telegrams: “Lioncelle” Woking Telex. 
COMPANIES IN: ANTWERP - CHICAGO - MILAN - PARIS - ROTTERDAM - SYDNEY - AND DEPOTS THROUGHOUT THE WORLD 
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Advanced techniques 


and reliable service 


have established for 


Smethwick Drop Forgings 


a fine reputation 


SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER 


Severn 
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Behind every 
Vokes filter... 


lie the resources of the world’s 


largest filtration research and development laboratories 


At Henley Park, the headquarters of the Vokes Group, over 10,000 
sq. ft. of space is devoted to the modern and well equipped filtration 
research and development laboratories. Here, besides testing the 
efficiency of existing filters in accordance with standards laid down 


hensive range developed and tested in the fluid filter test laboratory 
shown above. They are guaranteed by Vokes for the complete pro- 
tection of modern bearings and gear boxes. 

Lefti is a lube oil filter, i incorporating the unique Vokes by-pass device, 


a 


by the British Standards Institute, investigations into design probl 
connected with new applications are carried out, often in close 
co-operation with large industrial and government organizations. 


The unique guaranteed filter performance figures which exhaustive 
laboratory tests make possible, enable companies to standardize on 
Vokes filters with complete confidence. 


The two Vokes lubricating oil filters illustrated are part of a compre- 


p 


Vokes ‘Top Servicing’ filter fitted 
the Mirrlees engine of 
loco built for British 


ype of Tilling 
thaihtege by Brush Traction Ltd. 


of the Rootes Group. 


gned to filter oil carried in external piping. Its outstanding, 
easily renewed VAF 66 filter cartridge has, compared with other 
similar size elements, greater sludge holding capacity, considerably 
i mproved flow characteristics and longer life. Above is a “Top Servic- 
ing’ lube oil filter, with VAF 2 filter element, featuring a single artic- 
ulated clamp ring which considerably simplifies element renewal. 
Vokes lubricating oil filters are inexpensive on first cost, simple to 
install and the most economical in use. 


panies concerned for permission to reproduce these chee” 


Two Vokes “Top Servicing’ filters 
serve the 24 bays of the Test Shop 
tevens Ltd., a member 


Vokes chgine ma oil filter fitted to a 
diesel e: 
National 


VOKES LTD - HENLEY PARK - GUILDFORD - SURREY 


Telegrams: V okesacess, Guildford, 


Telephone: Guildford 62861 (6 lines) 


Telex: 8-535 Vokesacess, Gfd. 


Represented throughout 
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(OLD ROLLED STRIP &@@ STAINLESS STRIP 
HIGH CARBON STRIP 
HIGH STRAIN & SPECIAL QUALITY WIRES 
ROUND & FLAT SECTION 
STAINLESS WIRES EEE BRIGHT BARS 
DRAWN OR TURNED #® PRECISION GROUND 


Stafford 


Sheflicld 387272 
rown” Sheffield 
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needed 


For maximum sealing with minimum torque; For heavy duty and light duty applications 
—specify Burtonwood Oil Seals. 


Available in diameters from a} inch to 44 feet. 


Fitted as standard equipment by many leading names in the motor industry and in the 

larger field of general engineering, Burtonwood Oil Seals will be gage a pe — 

of applications ranging from cars to cranes, or washing machines to rolling mills, giv! 
B urton wood dependable and efficient service in all parts of the world. 


Oil Sea ls for Please write for our Industrial Oil Seal and Rubber Moulding Catalogue Ref. 69/IND/SD 


ENGINEERING COMPANY LIMITED 

BURTONWOOD . WARRINGTON - LANCASHIRE 

Telephone: Newton-Le-Willows 2641 (10 lines) 

MAKERS OF THE LARGEST RANGE OF OIL SEALS IN THE WORLD 
os Engineering Materials and Design 
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Oilite bearings, with their 

self-lubricating properties, are 

die-pressed sintered and precision 
finished. 
Oilways and grooves are unnecessary 

when you choose OILITE. 

AND OILITE bearings ensure 
trouble-free running, 


reduce maintenance costs. 


More than a million 


bearings in stock, 
more thana 


thousand size 
Send for details 


SS CO LTD 


ICH Telex: 1886 Bronze Oil 
P.6158 


THE MANGAN 


TON PARK WORKS, HADLEIGH RO 
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IC] TITANIUM 


Evaluated in 257 corrosive media 


ICI Titanium already has hundreds of appli- 
cations in chemical engineering. But its 
usefulness is by no means fully exploited yet. 
The clue to your particular problem could 
lie in the corrosion behaviour tables recently 
published by ICI Metals Division. 

ICI Titanium has been evaluated in 257 
different corrosive media, divided into three 
groups-simple chemical reagents, industrial 
liquors, liquid metals. In no less than 182 
solutions, including some of the most aggres- 
sive known to the chemical engineer, the 

IMPERIAL CHEMICAL INDUSTRIES yearly rate of attack is shown to be less than 
“METALS gees 0.005 in. For this latest evidence of titanium’s 
“DIVISION phenomenal resistance, send for 

‘ICI Titanium—Corrosion Resistance’. 
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VARIABLE SPEED UNITS 


Wherever precise speed control is a factor of major importance in a manufacturing 
process, the P.I.V. Drive can be relied upon implicitly. For more than 30 years P.I.V. 
Gears have been meeting and solving just such problems with an outstandingly high 
level of accuracy and reliability. In the P.I.V. Gear power is transmitted positively 
through an all-metal chain making tooth-to-tooth contact with metal discs. Slip is 
virtually impossible and the uniformly high efficiency remains un-impaired throughout 


years of use. 


BAKERY OVEN 
Courtesy T. & T. Vicars Ltd. 


DOUBLE CARPET SHEARING MACHINE 
Courtesy William Whitely & Sons Ltd. 


| FILTER 
Courtesy Davey Paxman & Co. Ltd. 


RUBBER TAPE LAPPING MACHINE 
Courtesy B. & f. Carter & Co. Ltd. 


soma 


POSITIVE INFINITELY VARIABLE 


GEAR BOX. 


Write for literature giving full list of ELECTRICAL FURNACE 
available ratios, power rating tables, etc. Courtesy General Electric Co. Ltd. 


STONE- WALLWORK LIMITED 


32 VICTORIA STREET, LONDON, S.W.I. ™ 
Telephone: ABBey 7681 Telegrams: ‘‘Stonwalabb” Sowest, London 
BLEASBY STREET, OLDHAM, LANCASHIRE. 


Also manufacturers of Worm Reduction Gears, Piece Goods S. tamping Machines and Light Alloy Bobbins for the Textile Trade. . 
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y C ll | Star Tolerance Rings, made from hardened and temp- 


ered spring steel, are corrugated to give firm fastening 
between machined parts. Simple to fit, they allow 


wider tolerances on machined parts . . . can effectively 
transmit very high torque or take up any differential 
thermal expansion which might occur between com- 
ponents of dissimilar metals. 


\ 


A 


Tolerance Rings provide simple efficient 
means of fixing: 
@ Lever knobs, handles, etc. 
@ Pulleys, etc., to shafts avoiding the 
use of splines or keyways. 
@ Ball or roiler bearings in housing 
TOLERANGE RINGS 
Our Technical Department will be only too pleased 
to prepare drawings, illustrating the use of Star GEORGE ANGUS & Co [> 


Tolerance Rings in your equipment. Please send for OIL SEAL DIVISION 


full details and trial samples of these money-and- COASTROAD, WALLSEND-ON-TYNE, ENGLAND 


labour-saving fittings. Tel: 624551. Grams: ‘‘Gaco, Wallsend’? Telex: Gaco, Wallsend bey 
AS6/ 
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DUCTILE HOT MILL LTD 
DUCTILE COLD MILL LTD 
. - a beautiful chain mail suit knitted on No. 10 DUCTILE BRIGHT DRAWN LTD 
needles in best quality 4 ply quick knit steel wool... heutegarmaiehent:ocee: apecrambaad 


DUCTILE PLANETARY MILL LTD 
Rather a tedious way to achieve production MONMORE TUBES LTD 


and it plays havoc with the finger nails. Our SECTIONS & MOULDINGS LTD 
methods are much more up-to-date, but still tailor-made TUPOST LTD 


for your requirements. Better write to us... METALON STEELS LTD 
REX ARNOLD & CO LTD 


SAMUEL GRIFFITHS (WILLENHALL) LTD 


DUCTILE § 
or Electro Galvanised STRIP, 

w LIMITED SHEETS, TUBES, BARS, COLD 
ILLENHALL + STAFFS TELEPHONE 60] (P.B.X.) FORMED SECTIONS, POWER 
PRESSES, TUBULAR & 


GENERAL FABRICATIONS. 


For anything in Light STEEL 


London Office: Northern Office South West England & Wales Agents: Scottish Agents : 

26 St. George's Road 65a Alderley %oad The Commercial Metal Co. Ltd. Gordon Baxter & Co. Ltd. 
Wimbledon Wilmslow Forum House, 15/18 Lime Street 25 Blythswood Square 
London, S.W.19 Cheshire London, E.C.3 Glasgow, C.2 

Telephone: Wimbledon 5021-2 Telephone: Wilmslow 6262 Telephone: Mincing Lane 4881 Telephone: Central 6917-8 


December 1961 
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producers 


The ORIGINAL steel 

possessing... 

> Wigh Tenatte Strength 45/55 

P High Izod Impact 40 Ib. 
min. 

P High Elongation 


> Full free cutting properties 
P Excellent Induction Quality 


More than twenty years ago, 
British Rolling Mills intro- 
duced “HITENSPEED” steels, 
providing industry with the 
first and best in high tensile 
high impact  free-machine 
steels. 

Today, “HITENSPEED” still 
sets the standard because the 
chemical analysis range de- 
cided upon twenty-five years 
ago was the one to give 
the optimum combination of 
mechanical and free machine 
properties. 

Enquiries will receive our 
immediate attention. 


BRITISH 
ROLLING MILLS 
LIMITED 

TIPTON STAFFS 


PHONE TIPTON 1816 (5 LINES) 
GRAMS. BRYMILL TIPTON 


The Romans too 
had a word for it... 


As a matter of fact, they had three words for it. So have 
we, but they are not the same. To the Romans, PARVALUX 
meant “Light But Little”. To us, it means Fractional Horse- 


power Motors—and that is what it means to our numerous 


customers, organisations whose names are known the world 
over. And so, of course, the name PARVALUX is known all over 
the world, too. When we are asked to build a machine, 
years of skill and craftsmanship go into its construction. That Is 
why intricate specifications never worry us. We also have a very 
extensive range of standard f.h.p. motors and gear units, with 
horsepowers varying from 1/300 to 1/5, yet even these can 
be modified to suit any customer's special requirements. 
lf PARVALUX also meant “versatile”, we should not be at all surprised, 


REGISTERED TRADE MARK 


Faetional Horse power Motors by...» 


PARVALUX ELECTRIC MOTORS LTD - WALLISDOWN RD - BOURNEMOUTH - HAMPSHIRE + Te! : Winton 4983/4 - Grams : Parvalux Bournemouth 
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Compact valve design, easier operation 
with Torrington needle thrust bearings 


High thrust capacity, thin cross section and low unit cost 

have made Torrington Needle Thrust Bearings a natural choice 

for top valve performance. With Torrington Needle Thrust Bearings, 
only a fraction of the normal closing effort is needed. 

This puts less strain on the valve ...means smoother, more reliable 
operation. Lifetime pregreasing ensures peak efficiency over years 
of extra service life. Torrington Needle Thrust Bearings 

are exceptionally compact. They provide an assembled 

height of far less than any other type of thrust bearing. 

They may be run directly on adjacent hardened and ground surfaces 
or, as shown above, on standard Torrington thrust races. 

If you make gate valves, globe valves, angle valves—in fact 

any valve closed on a threaded stem—you’ll find it pays to 
investigate the top efficiency of Torrington Needle Thrust Bearings. 
Our Technical Representative will be pleased to call on you. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD povtens Division: TORRINGTON AVENUE, COVENTRY 


N & EXPORT OFFICE: 7-10 ELDON ST. EC2 
GLASGOW OFFICE: 50 WELLINGTON ST. C2 
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... and without undue tool wear... 


that’s what you can expect of the new-style 
i Mallory 73 Beryllium Copper. 
i The treatment now given to all 

Mallory 73 Beryllium Copper removes 

the hard abrasive oxide of beryllium— 
resulting in considerably longer tool life. 


The technical advantages of Mallory 73 as a 
spring material have been long known to the 
designer. This new treatment brings advantages 


in production economy also. 


Full technical details are available on request 


FACE FINISH 


Johnson Matthey 


JOHNSON, MATTHEY & CO., LIMITED 
controlling MALLORY METALLURGICAL PRODUCTS LTD. 

73-83 Hatton Garden, London, E.C.1_ Telephone: Holborn 6989 
Vittoria Street, Birmingham, |. Telephone: Central 8004. 

75-79 Eyre Street, Sheffield, |. Telephone: 29212. 

BC11/689 
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“Done already, Dick?” 


“Yes ... wiring doesn’t take long with K 
you know. Ever seen it? Look. It’s Pliable 
Just cut it, bend it and fix it. Marvellous.” — 
Kopex Pliable Electrical Conduit. A Significant 
advance in electrical wiring installations 
Easily bent by hand, remains rigid after 
bending and can be shaped to any radius with- 
out distorting the bore. P.V.C. covered for 
protection against oil, corrosion and suds. 
Ideal for wiring machine tools and special 
purpose machinery in factories and chemical] 
plants, etc. 

Kopexcouplingsare made in a variety of metals 
and can be used with any standard electrical 
fittings, to make a rigid, permanent joint. Full 
technical information and prices on request, 


P.V.C. covered PLIABLE ELECTRICAL CONDUIT 
(also available without P.V.C. covering) 


UNI-TUBES LIMITED 


Head Office : 197 Knightsbridge, London,8.W.7 
CUT WITH A KNIFE BEND IT Tel: KNightsbridge 7811/5 


Works: Alpha Street, Slough, Bucks, 
Tel: SLough 25476/8 


A member of SMITHS Group of Companies 


HIGH TENSILE BARS up to 4}” diameter. 
ROLLED AND MACHINED BARS up to 6” diameter. 


WIRE in all sizes from 0.0076” diameter upwards. 


STRAND. SHEETS up to 6ft. x 3ft. x jin. STRIP AND FOIL 


DRAWN SECTIONS MACHINED PARTS NUTS AND BOLTS 


THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, London Office & Export Sales Department : 
Lancashire. Telephone: Widnes 2022 168 Regent St., W.I. Tel.: REGent 6427 


cvs-55a 
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Sounds punishing — and it is, this 
business of torque transmission. 
Although shafts can run smoothly 
when sweetly aligned, quite often it’s 
a case of coping with misalignment, 
pulsation and shock loads. But, 
whatever the application, whatever 
the horse-power, you can be sure 
there's an appropriate coupling in 
the Fenner range. Avoid damage to 
vital machinery and fit the correct 
coupling in every case. Machinery 
costs capital . . . abolish this capital 
punishment by fitting Fenner. 


TAPER-LOCK* RIGID 
LEAFLET 351/17 


RESILLA-BOND FLEXIBLE 
LEAFLET 710/21 


TAPER-LOCK* FLEXIBLE 
LEAFLET 350/16 


CARDEFLEX 
CATALOGUE 590/21 


ELSI SAFETY SLIPPING 
CATALOGUE 590/21 


J.H. FENNER & COMPANY LTD - HULL 


@ Send to your nearest branch now for the literature listed above * Belfast 
Birmingham * Bradford * Bristol * Burnley * Cardiff * Glasgow * Hull * Leeds 
Leicester * Liverpool * London * Luton * Manchester * Middlesbrough * Newcastle FENAFLEX 

Nottingham * Sheffield * Stoke LEAFLET 353/21 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND SOUTH AFRICA 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


HP.8852 
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WANT 
THINGS 

RUN 

SMOOTHLY 


CHANGE TO 


BELT DRIVES 


PowerGrip provides a sure non-slip drive at any 
speed, with an efficiency close to 100%. It is 
compact in width and pulley diameter and, since 
there is no belt stretch, operation on fixed centres 
is possible. No lubrication required. 

Worth looking into? Then write to our Technical 
Department, today. 


WILLIAM KENYON & SONS (/0WER TRANSM/SSION) LIMITED 


DUKINFIELD CHESHIRE Telephone: Ashton-under-Lyne 1614/7 & 3673/6. 
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NO SURFACE FINISHING REQUIRED 
HIGH STRENGTH| WEIGHT RATIO 
INERT AND NON-CORRODIBLE 
READILY MACHINED 


GOOD ELECTRICAL AND HEAT 
INSULATION PROPERTIES 


Punchings for domestic and service radio switches by the Pl 


More and more manufacturers are taking advantage of the wide combination of properties 
offered by BAKELITE Laminated. This tough, light-weight, highly versatile engineering material 
is available in over 40 different grades. It is being used for silent gears, press tools, pile driving 
dollies, templates, plating barrels, chemical plant and punched or machined electrical insulating 
components. 

If you feel that BAKELITE Laminated can solve your production problems write to us, indicating your 
field of interest, and we will send you a booklet outlining its uses. , 


Bakelite Limited 


M8GROSVENOR GARDENS LONDON SW‘. Tel Sloane 0898. Sales Offices at Birmingham (Central 5011). Manchester (Blackfriars 5174). Glasgow (City 6825) 


@ _ The trefoil symbol and the word BAKELITE are registered trade marks of Bakelite Limited 
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..» those difficult shapes 


Difficult shapes present a much less difficult 
problem to the design engineer when made 
by the powder metallurgy method. 

By compressing selected metal powders in 
accurately made dies, Lubrook and Ferrocite 
sintered metal parts can be produced cheaply 
in quantity in the most complex shapes and 
to close tolerances for rapid, low-cost assembly. 
Machine components have excellent 

wear resistance and load-carrying capacity 
and can be lubricant-impregnated. 

Our technical advisory service is 

always at your disposal. 


Bound Brook Bearings Limited 
Trent Valley Trading Estate, Lichfield, Staffordshire 

Telephone: Lichfield 2027-8 

Telegrams: Boundless, Lichfield 


Member of the vid Birtield Group 
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Large area structural mouldings of load-bearing properties in DELRIN, 
as illustrated by this automobile instrument cluster housing, offer the 
Design Engineer the advantages of reduced weight, dimensional stability, 
corrosion resistance, strength at high temperatures and simplified assembly 
(note the moulded bosses for self-tapping screws). 


Delrin is used in many applications in Europe as in the U.S.A. 

where metal once was standard. In the motor industry, DELRIN HAS: 

window winders, windscreen wiper gears, speedometer scaraaanttieiestrsnin 
gears and heater blowers are typical examples. <a ie 
Delrin is stiff, tough and dimensionally stable and retains 1. High tensile strength 13,000 psi to 4,000 psi 
these properties under exposure to solvents and high tem- 2. High modulus of elasticity nan pelte 00,000 00! 
peratures. It can be economically moulded into complex parts. 3. Good impact strength Izod. 1.2 to 1.4 ft.lb/in. 
Delrin gives an excellent surface finish, is stain resistant and 4. Excellent resistance to fatigue 5,000 psi 73°F 
warm to the touch. Its natural whiteness and high degree of 5. Resistance to solvents Good throughout range 


crystallinity give whatever colours are chosen a remarkable 6. Abrasion resistance Good throughout range 
depth and sparkle. 7. Moisture obsorption Low throughout range 
= ' si . 8. Colourability Excellent: colours do not affect properties 


9. Coefficient of friction (untubricated) Uniform at 0.2+ 0.1 
Please send further information on: (ULUCITEt —acrylicresin 


ODELRIN® W—acetal resin OOTEFLONt —fluorocarbon resin 
DALATHON+—polyethylene resin —nylonresin 


Du Pont Co. (U.K.) Ltd., 76 Jermyn Street, London, S.W.1. 


*Delrin is Du Pont's registered trademark for its acetal resin. 
t Du Pont Registered trademarks. 
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Lubrication problems ? 
Gonsult Tecalemit 


for design, supply, installation 


and routine servicing 


BRISTOL & CARDIFF 


BIRMINGHAM 
STOKE-ON-TRENT 
MANCHESTER 
SHEFFIELD 
NEWCASTLE-ON-TYNE 


GLASGOW 
BELFAST 


Y 


TECALEMIT INDUSTRIAL | DISTRIBUTORS ASSOCIATION 


Robert Stotesbury Ltd 
Bristol 20071 
Cardiff 34451 (4 lines) 


Stephens Lubrication Ltd 
Central 4841 


F. W. Harris & Co. Ltd 
Stoke-on-Trent 8718] 


A. J. Foster Ltd 
Central 2924 


J. T. Chadwick Ltd 
Sheffield 28702 


Thos. Proctor & Son Ltd 
Newcastle 27058 


Geo. Boyd & Co. Ltd 
Douglas 7070 


R. Patterson & Sons Ltd 
Belfast 21831 


G Mu, 


¢ 


main distributors 


SMITH & GRACE (SALES) LTD 


Clifton House 
* 83 Euston Road, London, NWI 
‘phone Euston 5541-2-3 
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The natural 
hoice for 
long runs 


Illustration by 
courtesy of 
MESSRS DEXION 
LIMITED 


was chosen by DEXION LTD 


for the dies and punches to produce their famous 
slotted angle. Millions of slots have been punched 


with the minimum amount of tool regrinds. 


(KAYSER ELLISON {&CO.LTD) 


and 1s available 
free CARLISLE STEEL WORKS +: SHEFFIELD 4 
on request. Telephone : SHEFFIELD 22124 ESTABLISHED 1825 
LONDON STOCK WAREHOUSE MIDLAND STOCK WAREHOUSE 
4 Pembridge Mews, Notting Hill Gate, W.11. Station Road, Coleshill, Birmingham. 
Telephone : BAYswater 9131/2 Telephone : Coleshill 204! /2 
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Why waste valuable man-hours turning 

expensive steel into worthless swarf ? 

Reynolds Precision Hollow Extrusions for 

your production runs will give you much 

closer tolerances, an excellent internal Bore diameter 
surface, enhanced physical properties — Wall thickness 
and no swarf disposal problem ! Length 

And for good measure, integral ends of Weight 

many internal and external forms save 
you still more machining and assembly 


up to 60 Ibs. 


)...bar borer ? 


ALUMINIUM 
” 8” 


up to 100 Ibs. 


time. Send for your copy of our booklet H.E. today 


y of its extreme hardness 
and resistance to abrasion . 


as ... because it is 
highly resistant to both 


mechanical and thermal shock... 


A electrical insulator 
and non-magnetic... 


. because it is 
} dimensionally stable 
at high working temperatures . . 


.. because it resists 
the action of most chemical 


**Regalox’’ is precision made (in large or 
small quantities designed to meet your specific 
requirements). 

“*Regalox’’ is used for a wide variety of 
Electrical, Mechanical, Chemical and Engin- 
eering applications and because of its unique 
characteristics successfully and efficiently 
performs many jobs no other material can 
accomplish. 

* “Regalox”’ will serve you better than any other 
material if you have a need for a non-metallic 
material that must be hard, strong and smooth, 
requiring exceptional resistance to extreme 
temperatures, corrosion and abrasion, yet 
capable of being produced economically to 
close tolerances. 


“Regalox’® Technical Development Advisory 
Service is freely available for advice on how 
Regalox can be applied to your product or 
production and maintenance problems. A rapid 
service is provided from the range of standard 
stocks (normal as fired-finish or diamond- 
ground or polished) and quotations are given, 
without obligation. 


d al u m j n a ce fa m j C Please write for further details to: 


ROYAL WORCESTER 


INDUSTRIAL CERAMICS LTD. 


DEPT. R.& TONYREFAIL, GLAMORGAN, OR TELEPHONE TONYREFAIL 435/46 


EMD 8145 for further information 
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the first of the new 
range of FRASER 
NONO-RADIAL PUMPS 


the new series SDS 
Based on the proved Mono-Radial 
design, these pumps, smaller 

in size, incorporate new features 
giving higher capacities with 
improved performance. 


PRESSURE RANGE— 
up to 6,000 p.s.i. 
SPEED — 1,500 r.p.m. (©) Moke 


MOUNTING — Flange or foot 


WRITE FOR ILLUSTRATED LEAFLET AND FULL TECHNICAL DETAILS 


ANDREW FRASER & CO LTD 


84-65 VINCENT SQUARE WESTMINSTER LONDON SW1 TEL: VICTORIA 6736/9 
P.6666 
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Cable joints can be simply 
and effectively sealed with 
EPIKOTE resins, notable for 
their moisture resistance, 
good electrical insulating 
properties and adhesion. 
Standard Telephones and 
Cables Ltd. use EPIKOTE 
resins in the interesting 
gas dam shown. Does this 
suggest a product improvement 
to you? 

Ask for full details 
quoting No. EE.18 


Marlborough House, 15-17 Gt. Marlborough Street, London, W.1, SHELL and EPIKOTE are registered trade marks 


SHELL CHEMICAL COMPANY LIMITED 
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* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time. 


* The greatest technica! experience 

augmented by quality control 

of production. Rootes Five Speed Gearbox 
Casings Gravity Die Castings 
in Magnesium Alloy 
Weights 18 Ib. and 25 Ib. 
By courtesy of 
Commer Car Limited. 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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Reduce moulding costs—go on to automatic 
moulding, avoid loss of heat in moulds—obtain 
better homogenity. Improve mould form by 
permitting one side assembly. 


Avoid resin blocked threads, no re-tapping with 
expensive taps. 


Avoid blind thread and reject and loss of part 
assemblies. Fit Heli-Coil* Push Thread 
Inserts, called Push Type inserts because they 
just push into a moulded hole in the cold moulding 
giving a full form gauge accurate thread. 


C U D OW N ; Installation tooling can be had on purchase or 
rental—may we make an investigation for you? 
M co U _ D | N S On request—more details in Sales Leaflet P.T.I.2. 


HELI-COIL* 


WITH 
. PUSH TYPE INSERTS 


*Heli-Coil is a registered trade mark 


ARMSTRONG PATENTS CO. LTD., 
Eastgate, Beverley, Yorkshire, 
Tel : Beverley 82212 (10 lines). Telex 52164 


Sir Viss (with o smile) No.2 


Flattened” 


We're proud of our reputation for quick 
‘despatch’—and we go to ‘any lengths’ in the 
‘execution’ of your orders. All Hemming stocks 
are process-protected from rust and corrosion. 
ORDER as required—free your capital and floor 
space for day-to-day productive needs. Immedi- 
ate delivery by HEMMING lorries, specially fitted 
for safe transport and automatic unload without 
cranage, where necessary. 


Cold Rolled—Mild and Spring, Coils and 
Lengths—all sizes. 


Bright Flattened Mild Steel Wire, with Round 
and Square edges. 


Bright Annealed Spring Steel Flats. 


> Silver Steel—all sizes, Round in 13” and 78’, 
Square in 13” lengths. 


OR SHEARED TO YOUR EXACT SIZE. 
Write or phone for latest stock list 


4 Park Rd., Moseley, Birmingham 13. Tel: BIRMINGHAM SOU 4511 (five lines) Works: Orchard Street, Oldbury. 
EMD 8150 for further information 
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THE LATEST FROM (1S) 


This new booklet gives you numerous examples of how MS Silicones are being used in engineering and 
allied industries—case histories, production techniques and a wide range of iHustrations ‘som current 
industrial practice where MS Silicones have cut manufacturing and design costs,as well as improving 
operational reliability. 


MS Silicones offer you this 
unique combination of properties 


Send for ‘SILICONES IN ENGINEERING’ Resistance to extremes of temperate 
—you'll find things in this booklet you'll Water repellency 

want to know more about Chemical inertness 

Write for ‘MS News’ | Excellent electrical properties 

—it contains the latest news about all MS products Adhesion resistance 


(7S)MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Lid. and Dow Corning Corporation) 
first in British Silicones 68 Knightsbridge, London, SW1 Telephone Knightsbridge 7801 


Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 


* 


Please send me: 
1. a copy of ‘Silicones in Engineering’ 
2. a copy of the latest ‘MS News’ 
(and put me on the mailing list) 


Company 


E.3. 
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@ ACCURATE AND TRUE 
@ SOUND AND DENSE 

REELED AND SMOOTH 
@ MINIMUM MACHINING 


Send for Current Stock List 


i= 
“a 
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P.O. BOX 24, HOLFOS WORKS, ROCHDAL ‘ 
2 
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DOUBLE PILOT VALVE 


This latest addition to the Schrader range is a control valve — 
entirely air operated — for high-speed actuation in automatic 
circuitry and interlock controls utilising double-acting air cylinders. 
It is a four-way double poppet type in which the reversal is by 


impulse of air applied to either pilot chamber. A short pilot 
No. 825P . . }” B.S.P. Ports 


No. 826P . . #°B.S.P. Ports cylinder stroke is employed and a pilot pressure as low as 


15 p.s.i.g. gives fast response. Suitable for a pressure range from 
20 to 150 p.s.i.g., the valve is available with }” or #” B.S.P. ports. 


To: A. SCHRADER’S SON, Air Control Products Dept. EM 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader 
NEW DOUBLE PILOT VALVE 


PUT SCHRADER IN 
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Mollart Engineering 


NGSTON BY-PASS SURBITON SURREY 


; EMD 8154 for further information 
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TYPICAL ANSWERS INCLUDE.... 
@ Comprehensive application data. 
@ Fully-detailed product data tables. 
@ Installation procedure. 
e@ Latest information on Fluid Seal Technology. 
This invaluable work of reference is compiled by practical engineers 


as a guide for busy designers. Supplied to you as part of the 
PIONEER service, it also includes advice about all Fluid Seal problems. 


WE SHALL BE PLEASED 
TO SEND YOU 
A COPY 


lioneer OILSEALING & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 


BARROWFORD + NELSON + LANCASHIRE Tel: Nelson 62241 


To: PIONEER Oilsealing & Moulding Co. Ltd., Barrowford, Nelson, Lancashire. 


Post this to obtain 


your PIONEER 


POSITION 
Fluid Seals Catalogue 


ADDRESS 


December 1961 
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REGISTERED TRADE MARK 


... abasic material for alimitless variety 
of uses. Light in weight, shock resis- 
tant, non-absorbent, dimensionally 
stable and mechanically tough, 
RALSIN is a polyamide to which 
designers are daily giving new, highly 
functional, immensely advantageous 
forms—as mouldings, as extrusions, 
as machined components and as a 
protective coating. 


Terminal blocks and gear trains, coil 

formers, thread guides, bushes and 

bearings, bottles, brushes and baskets, 

shoes and heel tips, tubes for a variety 

of purposes and food packs —all these 

and innumerably more are at their 
Ta best in RALSIN. 


Informative publications are freely 
Li) available on Ralsin. Let us know your 


particular interests. 


WHIFFENS 


A member of the Fisons Group of Companies 


Willows Works - Derby Road - Loughborough - Leicesvershire 
Telephone: Loughborough 3141 

Whiffen & Sons Ltd. are the sole agents for Ralsin in the United 
Kingdom, Canada, Australia, and New Zealand. Distribution 

the United Kingdom through Fisons Overseas Ltd., Fison House, 
Wigmore Street, London, Wh 
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GNU IN 
STEEL 
CASTINGS 


FOWLERS 


EMD 8157 for further information 


Technical Brochure from 


JOHN FOWLER & CO (LEEDS) LTD Sprotborough Foundry, Sprotborough, Doncaster 


December 196] 


— 
— 
= 
2 
45 
4 


EMD 8158 for further information 


Engineering Materials and Design 


: 
| & % 
| 
ib 
| pend if you manufacture or design in sheet | 
3 1) Ce 
» 
5 
| 
~ 
46 


A L.D.E.P. Control Unit—manufactured from STELVETITE, 
by Lancashire Dynamo Electronic Products Ltd., Rugeley, Staffs. 


‘VETITE (etastic sonven To sree.) Can Cut production time and costs 


Stelvetite saves a considerable amount of Colours and textures are available from a 
money by eliminating an expensive produc- very wide range, and delivery can be by the 
tion operation—surface finishing. And the sheet or coil. Prices are competitive. 
P.V.C. surface of Stelvetite is more than Stelvetite can be used outside (building 
just decorative. It is durable. It won’t chip cladding for instance) as well as inside, and 
or deteriorate, it’s weather-proof, an in- its overall potentialities are enormous. 
sulation, and heat resistant. And Stelvetite Everything from decorative jewel-boxes to 
can be worked just like ordinary steel. Deep office partitioning, from desk tops to the 
draw it, cut it, bend it, fold it, shapeitand Bank Travolator roof, is a subject for 
weld it. These standard production oper- Stelvetite, and by using it surface finishing 
ations will not impair Stelvetite’s surface. becomes a thing of the past. 


AMONG THE MANY WELL-KNOWN USES OF STELVETITE ARE: 


STANDARD TRIUMPH TR 3 FACIA + SALESMASTER SHOPFITTINGS - BALDWIN AND FRANCIS SWITCH GEAR + LUXFER PARTITIONING 
GOBLIN WASHING MACHINES + SMITH’SCLOCKS + BLEND FURNITURE + PYECARRADIO + SELFRIDGES’ COUNTERS 
PRESTCOLD FROZEN FOOD CABINETS + BRITISH RAILWAYS’ TRAVOLATOR LINING + L.C.C., EXTERIOR OF FLATS « SAINSBURYS’ 
REFRIGERATED DISPLAY CABINETS + GAY-DAY WASHING MACHINE— SPIN DRYERS + SADIA TWO-PLUS WATER HEATER 


As an architect, as a manufacturer, as a builder, as a 
designer, or as an industrialist with curiosity, it would 
be well worth your while writing for further particulars 
of this remarkable material to: 


JOHN SUMMERS AND SONS LIMITED 
DEPT. E.M. HAWARDEN BRIDGE STEEL 
WORKS - SHOTTON - CHESTER 


Made in co-operation with 
BX PLASTICS LIMITED 
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Chemicals for 
metal treatment 


By preventing copper uptake in aqueous 
and organic liquids, benzotriazole not 
only protects copper and its alloys 
against corrosion but also inhibits 
copper-induced corrosive attack upon 
other metals (steel, aluminium, etc.) 
and the deterioration of organic 
materials such as rubber, which is often 
caused by copper. In many 
circumstances, benzotriazole can also 
aid tarnish-free storage or shipping of 
copper and brass in ‘dry’ conditions. 


Benzotriazole 


Recommendations on request to 
Development Division 

The Geigy Company Limited 
Rhodes Middleton Manchester 


EMD 8160 for further information 


BURGESS K5 SERI 
DOUBLE-BREAK 
PRECISION SWITC 


Rated at 26 amps at 
A.C. High ratings at 
voltages also, A.C, and 0 

* Excellent insulation — 
mum tracking paths § 


* Alternative types of 
— plunger or internally 
ed cam-follower, Aux 
actuators not necessary, 
* Actuators can be de 
until flush with the case 
out reducing the long 
nical life of the switche 
Side-mounting or —with 
onal metal frames —| 
lug-mounting facilities. 
Changeover or si 
switching. 
* 4 inch quick-connect tab 
minals, all protruding th 
the base for compact 
venience. 


Diagram of connections 
for Chengesver switches. 


PRODUCTS CO LTD, MICRO SWITCH DIVISION, 
DUKES WAY, TEAM VALLEY, GATESHEAD 


Telephone: Low Fell 75322 (3 lines), Telex §3-229 
Subsidiary Companies in North America Agents in 15 other c0 


and Western Germany 
Engineering Materials and Design 
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... but with a single invention we have struck at, and eliminated, 
the root cause of many mechanical shaft seal failures .. . 
localised high temperature conditions at the seal face. 


CRANE Extended Surface Seats dissipate heat as rapidly as it 
is generated. Seal face temperatures stay within 10°C. of the 
temperature at which a liquid is being handled...40°C. to 50°C. 
lower than is practicable when a stationary seat of conventional 
design is used. 


The designs—there are two, ESY Type and ESW Type— 
have been developed and patented by Crane Packing Ltd., and A CRANE Type 1098 
they are exclusive CRANE Mechanical Shaft Seals. 


Type Extended Surface 
Seat. 


For a detailed explanation of the 
causes of localised high temperature 
conditions at the seal face, and for a 
full. description, with dimensional 
data, of CRANE Extended Surface 
Seats interested Engineers should write 
to CRANE PACKING LIMITED, of 


Slough, Bucks, a @ Company. 
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NEW DEVELOPMENTS IN AIR CONTROL EQUIPMENT 
The New T.A.L. NUMATICS 


SOLENOID & PILOT OPERATED VALVES 


eF> A completely new range of 4-way solenoid and pilot 

New Miniature operated valves from 4 in. BSP up to I} in. BSP full pipe 
and Instrumentation area. These valves are all based on the well tried indes- 
structible stainless steel spool and sleeve 
valve element which has been proved so 


successful. The valves are interchange- 


able from solenoid to pilot operation and 
vice versa. The solenoids for the 
entire range require only 2 watts. 
These valves can also be fitted with 
time delay heads if required. 


For all Solenoid Valves, Pilot 
Valves, Cylinders, Regulators 
and accessories. 


S.P.A. 


Single Solenoid 
Valve 


T.A.L. NUMATICS LIMITED 


Energy Works, Leighton Buzzard, Bedfordshire, England. 
Telephone: Leighton Buzzard 2581. Telegrams: ‘‘Consult’’ Leighton Buzzard 


Agents for: Scotland, Cumberland, Northumberland and Durham: C. & A. Stewart Ltd., Thornliebank Industrial i Glasgow. 
Wales, thshire and Herefordshire: The British Flottmann Drill Co. Ltd., Allensban': Works, Cardiff 
Yorkshire, Nottinghamshire, Derbyshire and Lincolnshire: G. G. Ellison Ltd. Albert Road, Morley, Nr. Leeds. 
Lancashire, Cheshire and Westmorland: G. G. Ellison Ltd., Manchester 
Agents for: Leicestershire, Shropshire, Staffordshire, Warwickshire and Worcestershire: 
Astbury, Kilby & Co. Ltd., Abbey House, 63, Hockley Hill, Birmingham, 18 


Agents and Representatives in all industrial countries. 


Tantalum tubes can be fabricated by 
fusion welding to a minimum diameter of } in. 
witha minimum wall thickness of 025 in. Resistance 
welded tubes having a minimum wall thickness of -005 in. 
can be fabricated to a minimum diameter of 3 in. _ 


MUREX LIMITED (Powder Metallurgy Division) RAINHAM ESSEX 
Telephone : Rainham, Essex, 3322. Telex 28632. Telegrams : Murex, Rainham-Dagenham Telex 


London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.!. Telephone: EUSton 8265 
EMD 8163 for further information 
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«+. because they 

go on and on and on. 

You'll find them on all types of 

equipment after 20 or even 30 years’ 

continuous use—still working perfectly. 

That's the measure of Morse quality—the result 
of continuous research and development 

by one of the largest chain-making 
organisations in the world— 


MORSE CHAIN DIVISION * BORG-WARNER LIMITED 
LETCHWORTH * HERTS * TEL: LETCHWORTH 2170 


Manufacturers of Aut tic Tr issi Torque Converters, 
One Way Clutches, Morse Chains and Hartcliffe Chains 
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increased 
production 
means 


quicker deliveries 


STAINLESS STEEL 


More and more fabricators in Stainless Steels obtain their 
supplies in the form of sheet and strip. The installation of 
additional plant ensures good deliveries and a surface finish 
better than ever before. Sheet and strip in all the well-known 
types of ‘Staybrite’”’ Stainless Steel are supplied to an ever 
increasing number of industries and our long-standing technical 
experience is always available to advise on the correct type of 
Stainless Steel to be used for particular service conditions. 


FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 


— the only Company in Europe to devote its activities exclusively to the 
production and development of stainless and heat-resisting steels. 
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S your machines 
efficiently 


USE INDUSTRIAL DISC BRAKES 


(Utilising Dunlop Calliper Units) 
@ AUTOMATIC ADJUSTMENT 
NO FADE 
@ CONSISTENT BRAKING 
@ EASY MAINTENANCE 
@ PROVEN RELIABILITY 
@ HYDRAULIC, PNEUMATIC, 
MECHANICAL OR ELECTRICAL 
ACTUATION 


@ NO TORQUE LIMITATIONS 


Based on years of DUNLOP experience in aircraft 
and automobile braking TWIFLEX Industrial Disc 
Brakes can solve your braking problem 


v7aas 4 industrial DISC brakes can solve 
your braking problem 


Write for full particulars to: TWIFLEX COUPLINGS LIMITED 


One of the Sheepbridge Engineering Group 
THE GREEN - TWICKENHAM - MIDDLESEX 


Telephone: POPesgrove 2206/9 Telegrams: Twiflex - Twickenham 
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8. Paxolin 
(Synthetic 
2. Glass Insulation Resin Bonded 
Laminates) 


To Electrical Engineers 
5. Copper-faced Paxolin 

6. Micanite (Built-up Mica) 


Lgking for the finest 


8. Vulcanised 
Fibre 9. Leatheroid 


10. PVC and other 


Insulation 


Please write for details to— 


the electrical insulation people 

THE MICANITE & INSULATORS CO., LTD., 

Empire Works, Blackhorse Lane, Walthamstow, London, E,17. 

Tel: Larkswood 5500. Grams: Mytilite, London, Telex. Telex: 25183, 


and flameproof motors 


The EPE ranges of DC 
Motors and Flameproof 
Motors cater for most 
normal requirements. 

As for “‘specials”’—well, 
we’ve thrived on meeting 
unusual requirements for 
years. You’ll be pleasantly 
surprised at our prices, 
too. The phone Number 
is STEchford 2261. 
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THE ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
"Grams: Torque "Phone Birmingham 
London Office: 421, Grand Buildings, Trafalgar 
| 
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WORLD HAS LEARNED TO TRUST 


Salter Springs will give you continuous, 
trouble-free performance. Their reliability is 
founded on craftsmanship and quality control 
backed by 200 years of experience. 


Cheaper springs could fail, causing costly 
breakdowns in your production and loss of 
income to your company. 


Salter will devise, advise and experiment in order 
to produce the perfect spring for the job, whatever 
the problem, the purpose, the size or the shape. 


Salter springs are tested and retested to the 
highest possible standards of accuracy and 
endurance — you can stake your reputation on 
Salter reliability. 


TWO CENTURIES’ EXPERIENCE WITH TOMORROW IN MIND 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760. 
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Combined handle and lock designed and made by 
Yale and Towne Manufacturing Co., Willen- 
hall, Staffs. for Messrs. Pilkington Bros. Ltd., of 
St. Helens, Lancs. This set contains a moulded 
lock component made from ‘Maranyl’ I.0.1. 
nylon and is installed in the glass doors of the 
Manchester Building Centre. 


‘Maranyl’ helps to open the Manchester Building Centre 


This combined handle and lock set was specially designed for the glass 
doors of the new Manchester Building Centre. To help reduce weight and 
simplify design without reducing strength, the component holding the lock 
mechanism in place is moulded from ‘Maranyl’ I.C.I. nylon. 

If you would like more detailed information about the properties and 
uses of this tough and versatile material and the Technical Service pro- 
vided by I.C.I., your nearest I.C.I. Sales Office will be glad to help you. 


‘Maranyl’ is the registered trade mark for the 
nylon compound. ifactured by I.C.I. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
PN 168 
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The valuable new publication offered overleaf outlines 
basic design principles for chemical plant fabricated in 
high-nickel alloys. Included in the text are typical worked 
designcalculations, property data and maximum allowable 
working stresses for Monel,* ‘AT’ nickel, Low-carbon‘AT’ 
nickel, and Inconel,* the derivation of design stresses, 
recommended design practice, and fabrication tech- 
niques. The book is written by John L. Ryder, Design 
Engineer, John Thompson (Dudley) Ltd., and all informa- 


tion presented is the result of considerable practical 


experience. Send for your copy now. *TRADE MARKS 


Holmer Road, Hereford 


To 


Henry Wiggin & Company Ltd 


Design of Chemical Plant in Wiggin 


Please send me a free copy of ‘The 


High-Nickel Alloys’. 


NAME 


APPOINTMENT OR DEPT 


ADDRESS 


—M/C28/12 


\ 


HOLMER ROAD + HEREFORD 


HENRY WIGGIN & COMPANY LIMITED 
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Apprentices 
Draughtsmen 
Designers 

Production Engineers 
Purchasing Officers 


KNOW 
YOUR 
BEARINGS 


The Single Row Self-Aligning 
| Ball Journal 


This extremely useful ball journal adjusts itself to 
Seaalignment. It is of the same internal construction as 
See ball journal and has the same load capacity. The self- 
mening feature, independent of the rolling elements, is 
mevided by the outer race being ground to spherical form 
ie fitted within a shell housing of corresponding form. 
The end covers, also sphered, move with the bearing, 
Meielosing it, and maintain a fine running clearance about 
rotating parts. 

It is supplied with taper clamping sleeve and nut or 

mn parallel bore for fitting direct to the shaft. 


HOFFMANN SINGLE ROW 
SELF-ALIGNING BALL JOURNALS 

are made in the following series:- 
IN INCH SIZES—LIGHT AND MEDIUM 
with taper sleeve and nut or with 
parallel bore 


Manufacturers of precision ball and roller bearings —established 1898 
THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 


TELEPHONE 3151 TELEX No. 195! 


| 
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There is only one 


ANG 


TRADE MARK 


ANGLgear gives you all the 
features of other drives, plus 
greater hp range (i to 33); per- 
manent lubrication; and the gears 
are specially designed for more x 
even load distribution reduced 

wear, quieter operation. 


ANGLgear is available from stock in 4 sizes, 16 
models with various gearing and shaft options. 
ANGLgear units are compact. Standardised 90° power take-offs for 
manual or power transmission of rotary motion. Equipped with 
hardened Conifiex gears and lubricated for life. ANGLgears are quiet 
and efficient at speeds up to and including their maximum rates r.p.m. 
Each unit is tested for quietness at full speed—the best measure of future 
operating efficiency—before it leaves the factory. In design and con- 
struction, ANGI gear has been refined to the point of being foolproof, 
providing it is not grossly overloaded. Take a unit off the shelf, install 

it and run it for years—attention is seldom required. ANGLgear is also 
easy to design into your power transmission systems because of its 
universal mounting feature. 


* Made in England BASIC MODEL DATA 
under licence to Allowed 
U.S.A. and principals RPM | O’hung | Shaft|/We,. 
Model Type | Gear | HP | Output! Load | Dia.| Ib. 
Ratio Shaft (Ib.) 
R-300 2-way| 1:1 1/4 1800 25 3/8 5 
R-300-2 | 2-way| 2:1 1/6 | 1800 25 | 3/8 5 
R-310 3-way| 1/4 | 1800 25 | 3/8 5 
. R-310-2 | 3-way| 2:1 1/6 | 1800 25 | 3/8 5 
There isan 
2-way| 3/4 | 1800 50 | 5/8 | 2:2 
ANGLgear 
R-320-2 |2-way| 2:1 1/2 | 1800 50 | 5/8 | 22 
to solve al 
R-330 | 3-way| 3/4 | 1800 50 | 5/8 | 2-4 
any 90° power 
R-330-2 |3-way| 2:1 1/2 | 1800 50 | 5/8 | 2-4 
take-off probi 
R-333 2-way| | 1-3/4 1200 100 3/4 | 87 
on either manual 
R-333-2 | 2-way| 2:1 | 1-3/4 1200 100 3/4 | 87 
or power opera 
R-335 3-way| | 1-3/4 | 1200 100 | 3/4 | 9-0 
ecuipment 
R-335-2 |3-way| 2:1 | 1-3/4 | 1200 100 | 3/4 | 9-0 
R-340 2-way! | 3-3/4 | 1200 150 | 145 
R-340-2 |2-way| 2:1 | 3-3/4 | 1200 150 1 | 145 
R-350 3-way| | 3-3/4 | 1200 150 1 15 
R-350-2_| 3-way !_2:1_| 3-3/4 |__1200 150 1/45 
* Copyright reserved 


Please note new address 


freely availablei rom: 
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For BUSHES 
and 
BEARINGS 


From 4” Solid to 
4” Solid or Cored 


* 100% fault free 
* Any length up to 6ft. 
* Super finish and quality 


* Dimensional accuracy 


ALSO 


Centrifugal Cast 
and Chill Cast 


Range of sizes from 
4” solid to 114” cored 


Send today for full details 
SMELTING GO. LTD. 


Also makers of TANDEM WHITE METALS 
& ESCO GUN METAL INGOTS, etc. 


EVR 


TANDEM WORKS - MERTON ABBEY - LONDON S.W.19 Tel: MITCHAM 2031 
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FOR THE 
BEST 


You don’t get ought for nowt—and in the plastic moulding business 
AEI Plastics don’t pretend to be cheap. If it’s large quantities of mouldings where 
dimensional stability and appearance do not matter, then AEI Plastics are not for 
you. But if you must have precision mouldings or a really high-class finish; if 
your product is worth the expense of limitless patience and experience— 
then call in AEI Plastics. We’ll break the back of the job or break 
our own in the process, but it won’t be cheap. Come to think 
of it, though, for what we do, it won’t be expensive either. 


ALDRIDGE, Redhouse Industrial Estate, Staffordshire 
Tel: ALDridge 52031 

LONDON S.W.1, 33 Grosvenor Place. Tel: BELgravia 1234 

MANCHESTER 13, 92 Oxford Road. Tel: ARDwick 4118 

SCOTTISH AGENT: R. Hudson, 125 West Regent Street, 
Glasgow, C.2 Tel: Central 2647 
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the strength of metal 
married to the beauty and durability of PVC 


The Hanovia Turboflo, shown above, is a typical example of the use made in the 
newest and most advanced designs of the latest metal finishing materials—vinyl 
plastic bonded to steel or aluminium. Named Plasteel and Plasminium, these new 
materials can be formed and deep drawn as easily as the basic metal and produce 
a finished article straight from the tools—saving the time and floor space taken for 
less modern finishing methods. In a basic range of attractive colours and designs, 
the plastic coating is also available in textured finishes such as wood and leather, 
and even in tartan effects. Plasteel and Plasminium are supplied in coils or flattened 
lengths ranging from }” to 18” in width with metal thicknesses from 30 s.w.g. to 
18 s.w.g. Write for full details and samples of new Plasteel and Plasminium. 


PLASMINIUM 
PLASTEEL 


the luxurious 
HANOVIA 
TURBOFLO heater 
employs PLASTEEL 
to enhance an 
elegantly functional 
3,000w heater/cooler 


WILLMOTT TAYLOR LIMITED 
Wharfdale Rd., Birmingham 11 Tel: Acocks Green 1186-7 


London Agent: Samuel Mercer & Co., Eldon Street, E.C2 
Tel: Bishopsgate 5651 
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development 
in BEARINGS . 


ZSV Bearings are the newest application of plastics as a 
bearing surface for air cylinders. Free from corrosion, vir- 
tually everlasting in use, ZSV Coated Bearings have cured 
the old problem of costly bearing maintenance and are 
only installed once—at the beginning of the cylinder’s life. 


ZSV Resin Bonded Bearings 


Technical information can be obtained from 


BONDED BEARINGS LTD STATION ROAD LANGLEY BUCKS 


SPEEDI 


QUIETLY cover 14 models 
with capacities 


EDWARDS HIGH VACUUM LTD MANOR ROYAL 


EMD 8178 for further information 
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Wherever you are — you're close to 


Use these central warehouses— 
write, *phone, call: 
LONDON 


Angel House, Pentonville Rd., N.1 
TER 0533 


BIRMINGHAM 

9/11 Bordesley Green Rd., Birmingham 9 
VICTORIA 0407/8 

OLDHAM 


Huddersfield Rd., Oldham 
MAIN 8114 (5 lines) 


EDINBURGH 
28 Baltic St., Edinburgh 6 LEITH 36407 


GLASGOW 
13 Bath St., Glasgow DOUGLAS 3260 


December 1961 


Compofiex 
service 


BRITAIN'S LARGEST PIPE/HOSE/TUBE SERVICE 


Pipe needs ? Special types—or stock requirements ? 

Get them—and get them fast—from COMPOFLEX. Strategically- 
situated warehouses can meet your requirements quickly—from 
stock. The unique COMPOFLEX services can develop special types 
for special jobs. Extensive technical literature is available. 

For all these services—get in touch with COMPOFLEX. 


THE RANGE OF TYPES: Air hoses (composite), suction and delivery hoses 
(composite), rubber hose, seamless metal flexibles (helical and parallel convolu- 
tions) , interlock metallic flexibles (exhaust and pressure types), plastic tubing 
(P.V.C. and polythene). These types in hundreds of sizes and gauges provide 
an almost unlimited range of pipe|hose|tube from stock. 


Compofiex 


CO LTD 
HEAD OFFICE: PADDOCKHALL ROAD, HAYWARDS HEATH, SUSSEX 
TEL: HAYWARDS HEATH 1831/5 


TGA GF 31 
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Small Metal Com ponents 


ARE BIG 
MONEY SAVERS! 


Some other advantages of Sintalube over conventionally cast and machined 
parts: — 

No after-machining required (except for threads, re-entrant angles and 
cross holes) © No machine tools required—no capital outlay © No 
swarf or offcuts ® Greater accuracy—to half thou. dimensional 
tolerance @ Six times the wear resistance of hardened steel @ Almost 
unlimited scope, shapes can be most complex, metals most unusual, finishes 
and characteristics in wide variety. (Size is only real limitation—circum- 
scribed within a 4” dia. circle) © Unlimited quantities—the more you 
buy the greater the saving! 


In your own interests ‘find out more about this 
ever-growing industry from the manufacturers. 


INTERED 
Me: 
OMPONENTS 
(CHARD) Ltd 


STERLING M Dept. EMD, CREWKERNE, SOMERSET 
Crewkerne 781/5 : 
Amemberofthe Sterling Industries Group 
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Stockinette re-infors 

are made in natural or synthetic rubber to withstand high 
and low temperatares, olf and chemigal attack and ageing. 
They are suitable for gates as well as liquic . Manufactured 
by the patented John Bul process, uniformity of 
thickness is retained ¢hrodghout the convolutions. Air 
cleaner hoses are made to the same high standard. 

All rubber hose available in standard 4 ft. fengths in 2 
range of diameters, Specially fashioned hoses can be 
manufactured te your requirements, 

in addition to Conveluted Hose, john Bull products tnelude 
Boots and Gaiters, Shaped Hoses and Rubber Mouldings. 


jOHN BULL RUBBER co. LTD. (Mechanical Products Division) 
TELEPHONE: 36531 


EMD 8182 for further information 


Britain has the lowest press accident rate in 
the world — a proud record to which the Udal 
Group as designers and suppliers have 
made by far the greatest contribution. 

Udal Guards are used by all the largest 
press users in Britain and most of the 
others. In addition, we supply guards to all 
the major press manufacturers in the U.K. 
Solving mechanical safety problems and 
thereby increasing output is life itself to 
the Udal Group, whose experience is 
unequalled — anywhere in the world. 


...the largest makers press guards the world 
UDAL INTERLOCK WORKS, COURT ROAD, BIRMINGHAM 12, TEL. 3114/8 


* For any kind of 


HEAT 
EXCHANGE 
EQUIPMENT 


get in touch with 


Heat Exchangers, Oil Coolers, Air 
and Gas Coolers are supplied in a large 
range of sizes for every industry. Our 
products are supported by a first class 
technical department and many years 
experience in this field of engineering. 


QUICK SERVICE - QUICK DELIVERY 


THE UNIVERSAL METALLIC PACKING GO. LTD. ” 


Edderthorpe Street - Leeds Rd. - Bradford3 - Yorks - Tel: Bradford 21421-2 An Associated Engineering Lid. Company 
EMD 8183 for further information 
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Araldite 


EPOXY RESINS 


Araidite is a registered trade mark 


IT’S A GOOD JOB IT WORKS 


Hundreds‘ of lives have already been saved by 
Martin-Baker ejection seats. In the construction of 
the ejection gun cylinder tubes, Martin-Baker 
Aircraft Co. Ltd, who pioneered this method of 
escape from aircraft, use Araldite epoxy resins 
adhesives. Araldite provides joints which are of 
ample strength to withstand the forces set up by 
the explosive charges. It enables lugs and fittings 
to be bonded to the tubes without affecting the 
smoothness of the surface in which the piston 
mechanism operates. It’s a good job—it works! 


Araldite epoxy resins are used 


for bonding metals, porcelain, cera- 
mics, etc. 


for casting high grade electrical 
insulation 


for impregnating, potting or sealing 
electrical windings and components 


for producing glass fibre laminates 


for producing patterns, models, jigs, 
fixtures and press tools 


as filler for sheet metal work 


as protective coating, for metals, 
wood and ceramic surfaces 


CIBA (A.R.L.) LIMITED * DUXFORD +: CAMBRIDGE + TELEPHONE: SAWSTON 2121 


December 1961 
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... from the simplest washer to the most complicated gasket, all 
made from Meadowfelt—an adaptable, economical and efficient 
material available to today's engineers and designers. 


MEADOWFELT SERVES INDUSTRY 


Meadowfelt has proved to be the ideal material for oil retaining 
and sealing, air and liquid filtering, glass and metal polishing, 
acoustical insulation, anti-vibration, lubrication and many other 
purposes. Meadowfelt can be made exactly to specification, in 
any density, thickness and resilience; it can be permanently 
proofed against moth, mildew, flame and water and used in 
combination with glass, metal, wood and plastics. 


Long Meadow Technical Staff has solved many a problem and 
is at your service—why not make an appointment now for a 
representative to call? 


THE PRESSED FELT THAT DOES SO MANY JOBS SO WELL 
LONG MEADOW FELT COMPANY LIMITED - KIDDERMINSTER - M. OFA., W.O. & A.R.B. APPROVED. Telephone 4071-2 
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Performance 
measured 


} 


true dimensions 


Research, craftsmanship and rigorous 
control combine to make Unbrako screws 
the world’s safest, each produced with that 
unerring dimensional accuracy which. 
Unbrako high-performance ensures unfailing performance. 

Dimensional accuracy includes the 

fsizes and threads to dimension which can only be measured in 
brochure retrospect. The dimension of in-built 
yours for the asking. performance. Millions of Unbrako screws 


have been proving this for years. 


“il 


2 


hhhhhhhhh hh 


UnNBRAKO 


WWBRAKO SOCKET SCREW CO LTD COVENTRY TEL: 88722 
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is ranplan 


the really modern 
method for plan 
storage... by 


RANDALLS 


Ranplan—strong, attractive steel 
cabinet. Fourteen trays, to a unit. 
One inch deep trays, free-sliding 
on non-mechanical runners. 
Drawings per tray, 50 to 100. 
Six standard drawing sizes. Ali 
units 22” high. Firm, stackable. 
Ranpian—really modern. 


HIGH CAPACITY 
STORAGE 


LESS DAMAGE 
SPEEDY LOCATION 
EASY HANDLING 


Ranplan cabinet stacked on a 
Magnus PLANSTORE rolled-drawing 
storage unit. 


Fully patented 


OF PADDINGTON 


Write or telephone for illustrated leaflets 


JAMES H. RANDALL & SON LIMITED 


Dept. EMDI, Paddington Green Works, London, W.2 AMBassador 1661 
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BALLOTINI 


SOLID GLASS BALLS 
— CHEMICALLY INERT 
— HIGH ELECTRICAL RESISTIViTy 


% 


ONIGNIYD LNIVd 


KG 


CHEMICALLY INERT 
HEAT RESISTANT 
SCRATCH RESISTANT 
SIZES BETWEEN 
070” & 1.125” 
BALL VALVES 
CAPACITOR BEARINGS 
CARBURETTORS 
CORROSION RESISTANT 
BEARINGS 


ENGLISH GLASS COMPANY LTD 
SCUDAMORE ROAD, N.P.E., LEICESTER 
TELEPHONE: 871371 (3 LINES) 


“ENGLASS” 


PRECISI@ 
GROUND 
GLASS 
BALLS 


KG 


ENGLISH GLASS COMPANY LTO 


SCUDAMORE ROAD, N.P.E., LEICESTER 
TELEPHONE: 871371 (3 LINES) 
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Weekends Weekdays 

it's important to this it's important to him as a 
do-it-yourself enthusiast production engineer to use 
that he has the best the best tool steel for the 
tools he can buy— job—to him, that means 
Spear & Jackson of course! Spear and Jackson again! 


\. 3 


Spear & Jackson not only make superb these tool steels should rate so high in their 
woodworking and garden tools — they make classes. If you’re looking for consistent 
a range of tool steels too! With a back- quality in tool steel, specify Spear steels — 
ground of two hundred years of making you won’t be disappointed! Data sheets 
steel for fine saws, it’s not surprising that available on request. 


E J A C K sf 0 N TOOL STEELS TO TRUST 


Other products include: Segmental Saws . Hot Saws . Friction 
Saws . Hacksaws . Metal-cutting Bandsaws . Fusion Bands 
Tungsten Carbide-tipped Saws and Cutters . Machine Knives 
Ground Flat Stock. 


i AETNA WORKS, SAVILE STREET, SHEFFIELD. Telephone: 20202 
OA/6839 


December 1961 
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14% CHROMIUM ALUMINIUM 
MOLYBDENUM NITRIDING STEEL 


14% CHROMIUM ALUMINIUM 
MOLYBDENUM NITRIDING STEEL 


14% CHROMIUM ALUMINIUM 
MOLYBDENUM NITRIDING STEEL 


14% CHROMIUM ALUMINIUM 
MOLYBDENUM NITRIDING STEEL 


These steels have been evolved to make the very 
best use of the Nitriding process of surface 
hardening by treatment of parts in an Ammonia 


3% CHROMIUM MOLYBDENUM atmosphere at about 500°C and subsequent cooling 
VANADIUM NITRIDING STEEL at room temperature. 


: The Firth Brown series consists of some seven 

principal steels covering a range of surface hardnesses 
and core tensile strengths which will be found to 
; suit almost every application. 


3% CHROMIUM MOLYBDENUM , Very clear printed data on this range of steels 
NITRIDING STEEL ; is available upon request. 


3% CHROMIUM MOLYBDENUM 
NITRIDING STEEL 
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Firth Brown 


ATLAS WORKS - SHEFFIELD - ENGLAND HEAVY ENGINEERS 
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XTRUDED CLOSED CELL DU PONT NEOPRENE 
MAKES BETTER APPLIANCE GASKETS 


Acceptance tests on closed cell Du Pont neoprene were run for 
hours in water at 212°F., food fats and detergents at 180°F. 
Results showed less than 10% swell, low water absorption, no 
damage to sealing properties. 


Tough neoprene skin on extruded gasket resists abrasion, ozone, 
natural ageing — won't chip, crack or peel. Closed cell neoprene 
retains its compressibility and sealing pressure. 


REG.U.S. PAT.OFF- 
ESTABLISHED 1802 


Gasketing material of closed cell Du Pont neoprene is 
helping to solve some of the major problems in appli- 
ance sealing. This gasketing material has excellent 
resistance to ozone, abrasion and natural ageing. Made 
of a non-absorbent body with a thin tough neoprene 
outer skin, this sealing material performs well under 
the most severe conditions. Manufacturers’ acceptance 
tests show that it can take hot water, detergents, 
cooking oils and food chemicals without harm. If you 
design or manufacture an appliance or assembly involv- 
ing a compressible seal, you will want more details. 


Post coupon for your copy of booklet ‘Extruded 
Closed Cell neoprene Sponge.’ 


Closed cell neoprene gasket can be bent around sharp radii without 
wrinkling. Sharp corners can be cut and cemented; closed cell 
structure is non-absorbent. 


Du Pont Company (United Kingdom) Ltd., 76, Jermyn Street, London, S.W.1. 


NEOPRENE 


_BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


Du Pont Company (United Kingdom) Ltd., 
1 dermyn Street, London, S.W.1, England. 
Engineering Materials (12/61) 

Please send me the Du Pont booklet on 
‘truded Closed Cell neoprene Sponge.’ 


December 1961 
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insulate 


AEROSOL 
Multi-purpose 


Silicone Grease Spray 


In electrical and electronic equipment ingress of 
moisture, corrosion and oxidation are primary causes 
of breakdown. The introduction of AMBERSIL Ms « 
Aesosol Spray provides an “easy to apply” non- 
melting silicone grease with excellent dielectric 
properties and a working temperature range of 
—50°C to +200°C for waterproofing, insulating, 
lubricating and preserving electrical and electronic 
equipment. One pass from the handy 12o0z. aerosol 
gives an uncontaminated film, even in inaccessible 
areas, ensuring complete protection with economy 
and simplicity in application. 
Write or ’phone for full information to: 
AMBER OILS LIMITED 
(Ambersil Division) 


11A, ALBEMARLE STREET, LONDON, W.1. 
Telephone MAY fair 6161/5 
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ILLUMINATED 
INDICATOR 
SIGNS 


also 
INDICATOR LIGHTS 
and MULTI-LIGHT UNITS 
to requirements 


also makers of: 


SWITCH and FUSE GEAR 
CONTROL PANELS and DESKS 
Watertight SOCKETS and PLUGS 
coe LIGHTING FITTINGS, ete. 


WILLIAM McGEOCH & CO. LTD. 
(Dept. D.M.E.), BORDESLEY, BIRMINGHAM 10 
also GLASGOW, C.2, and LONDON, W.1 
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Write for full details. 
BENTON ENGINEERING Co LTD 
TONBRIDGE RD * HAROLD HILL ESSEX /ngrebourne 
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This is a forging 


Forging in Hiduminium 66 for Dowty Rotol Lid. 


H.D.A. MANUFACTURE 


SPECIAL FORGINGS | 

IN MANY METALS 

AND ALSO 

CASTINGS, 


EXTRUSIONS, 

TUBES, PLATE 

AND SHEET IN 

ALUMINIUM 

ALLOYS FOR 

EVERY INDUSTRY HIGH DUTY ALLOYS LTD : SLOUGH * BUCKS 


ion 
OW 
Decembe 
n mber 1961 75 


EMD 8197 for further information 


Or 


Jor conductivity .... 
Electrodeposited silver in relatively thin layers greatly increases the 
conductivity and hence ‘Q’ of tuned radio 


frequency circuits. 


Electrodeposited gold effectively prevents tarnishing and the resultant 


decrease in conductivity, of printed circuit 


elements. 


When design is complete and production starts or when your plating plant is 
overloaded or for further advice 
consult 


IONIC IONIC PLATING CO. LTD., GROVE STREET, BIRMINGHAM, 18 
Telephone : SMETHWICK 2951 (6 lines) 
THE METAL FINISHING DIVISION OF THE G.K.N. GROUP OF COMPANIES 
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CONTROL VALVES 


Variable Flow Control Valves, 3 cu. inches per minute to 10 gallons per minute. 
The Control Valves are part of a complete range of Hydraulic Control Equipment 
to meet the needs of every industry. 
Pratt Valves are gasket mounted. Ratings up to 10 gallons per minute and 2,000 P.S.1. 
Qualified Pratt Engineers are always ready to advise on equipment and circuits. 


PRATT PRECISION HYDRAULICS LTD. 
HALIFAX « ENGLAND TEL: HALIFAX 66371/5 . 


A Subsidiary of F. PRATT & COMPANY LIMITED Famous for Workholding for 100 Years 


December 1961 
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Spiratube and Flexflyte are names to remember 
when you’ve ducting problems on your mind. In every 
corner of the world, in all kinds of industry, these flexible 
ductings are relied on to help increased efficiency. 


Light, tough, flexible, Spiratube and Flexflyte have 
applications in every industry where fumes, dust or 
‘nadequate ventilation pose problems. They are easily 
installed, easily transferred from one point to another 
and have a design range able to meet most conditions 
of high and low temperatures, solvent fumes, and 
abrasive dusts, in diameters from under one inch 
to thirty inches. 


SPIRATUBE 


q FLEXFLYTE 


Flexible ducting can solve your problem. Write 
to the manufacturers for detailed descriptive leaflets 
and for details of free advisory service. 


FLEXIBLE DUCTING LTD. 


SHUNA STREET, MARYHILL, GLASGOW 
Telephone: MARyhill 3311 
Telegrams: FLEXIDUCT, GLASGOW, N.W. 


LOOK 
NO GLANDS... 


.. No stuffing box either 
—in fact nothing to wear out at all! 


This is the SHOFLO, the sight flow indicator that shows you whether or 
not liquid is flowing in a pipeline even above eye /evel. Simple and positive 
in operation, the SHOFLO prevents reverse flow, is ruggedly built with a 
toughened glass dome and easily withstands pressures of up to 100 psi, 
Available in three sizes of +”, 1” and 14” bores, male or female connections 
—the +” size can be supplied with right angle inlet and outlet. 


“SHOFLO 


Sight flow indicator 


PARKINSON COWAN 
MEASUREMENT 


P.O. Box No. 2, Dobcross, Oldham, 
Lancs * Telephone: Delph 424 


Export Enquiries: Parkinson Cowen International Limited, 
Terminal House, Grosvenor Gardens, London, S.W.1, 
Telephone: SLOane 0111 Cables: DISC London 


lar THS 201 type in 
55 regular STOCK sizes 


46to 2°: § diameters UNF. 2BA. BSF. WHIT. 


aleo offered in 15000 /up Lote of Type THS 201A 


Enquiries welcomed. Full particulars on request 


THOMAS HADDON & STOKES LTD - DERITEND - BIRMINGHAM !2 
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\ There is more in this barrel 


than just a chemical... 


In every barrel, carton or carboy purchased from the Our service engineers provide a nation wide service, 
Metal Finishing Division of The Pyrene Company which is backed by the unrivalled research facilities 
Limited are the results of over thirty years experience. of the ‘Pyrene’ laboratories and knowledge gained by 
First in the field with practically every major develop- __ the research teams of associated companies through- 
ment in surface conversion coatings, we are today _ out the world. Advice at the outset, supervision during 
still the leading suppliers of phosphating processes to _ plant installation and comprehensive after sales service 
British industry. are just a few features of that extra value which is 
free with every barrel. 


THE PYRENE COMPANY LIMITED 
METAL FINISHING DIVISION 


Great West Road, Brentford, Middlesex. Telephone: Isleworth 4131. 


MARKERIZING - BONDERIZING - PARCO LUBRITE - PYLUMIN + BONDERLUBE + CUPROBOND 
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‘Gosheron 


tapes 


ustry 
re. 


—everywa 


all-purpose 


SELF-ADHESIVE 


The cellulose tape of quality 
for all sealing, protecting, 
securing and _ repairing 
needs. TRANSOTAPE—in 
clear transparent and attrac- 
tive opaque colours — a 
Gosheron standard product. 


Weite for 

Times” now— 

the up-to-date journa! 
for all tape users. 


John 
Gosheron. 


& Co.Ltd 


ik PACKAGING & INDUSTRIAL TAPE GUNTRE 
EET : LO:IDON, WA 
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Make Light of Weight 
with 


SPECIALLY DESIGNED EQUIPMENT 


O.T.’s 


World Patents Pending 


Omni-track conveyor Ball Units having d i 
from 75 Ib. to 20 tons each 
oad balls. 


O.T.’s_ provide instantaneous change of direction 
automatically accommodated at any angle, with effortless 
ease. On cast iron or hardened steel plate starting effort 
may be as low as 1% of the gross load. Special rotary 
applications as low 0°25% per gross load. 

Ask for List No. 581/OT 


CASTORS 


Ask for List No. 581/C 


Over 20,000 types and sizes including wheels from 2” 
to 52” dia. and loads up to 30 tons each. Sprung, automatic- 
ally braked Ackerman steered, Jacked, direction or wheel- 
locking, etc. 


Twin 46” 6” tubular shank Twin 27” solid 
Pneumatics, 6-ton 90-Ib. tyred, 5-ton 


DRAWER SLIDES 


Ask for List No, 581/S 


Three-piece Extension Drawer Slides, 12” to 37” lengths 


Two-piece Extension Drawer Slides, 10” to 25” lengths 
Also Trolleys, Trucks, Conveyor Rollers, Door Runners, etc., etc. 


AUTOSET (PRODUCTION) LTD. 


69-73 STOUR STREET, BIRMINGHAM 18 
Telephone: EDGBASTON 1143 
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If you are thinking of glass for 
reinforcements, it will 

pay you to think DURAGLAS, 
Send now for a copy of our 
latest catalogue quoting 
reference H.S.A./227. 


GLASS FIBRE REINFORCEMENTS 


TURNER BROTHERS ASBESTOS CO. LTD - ROCHDALE - ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


December 196] 
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STIFFER THAN SHEET META 


test figures 


see remarkable 


ill 


The new grade of Plymax—STRUCTURAL PLYMAX 
...two sheets of 26 s.w.g. aluminium or galvanised steel, 
bonded to a core of exterior plywood . . . a structural 
sheet of remarkable stiffness that gives dramatic 
reductions in weight with all the surface properties of 
metal. 

PLYMAX< has been scientifically tested and compared for 
rigidity, thickness and weight with sheet steel and 
aluminium; the comparison figures are highly interest- 
ing. Analysis results, which completely describe this 
material structurally, are available in condensed, 
tabular form for your files. Send for them now. 


* Please send me technical data on 


STRUCTURAL 


VENESTA PLYWOOD LIMITED 
Vintry House, Queen Street Place, London, E.C.4. Tel: CENtral 3040 


TA 4813 
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got to hand it t 


MYCALEX and T.I.M, LTD 
ASHCROFT ROAD, CIRENCESTER, GLOS. 
Telephone Cirencester 155! 


—when so many leading manu- 
facturers specify T.I.M. motors 
in their products! You can’t do 
better than hand your f.h.p. 
motor problems to us because 
we are small motor specialists. 
For information about shaded 
pole motors which are light, 
compact and utterly reliable, get 
in touch with ... 


co. 
AS 
87, Bevan Lane, Hanham, Bristol. 
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CYCLONE 
EXTRA 


(CX) 


18°, Tungsten 
10% Cobalt 


(DGC) 
18% Tungsten 
6% Cobalt 


(STYR) 
22%, Tungsten 
22-4-1 


for all 7 


cutting too 
applications 


14% Tungsten 
4% Vanadium 


SUPERCUT \ 


produce these steels under strict (WVCo) 
metallurgical control from electric 
melting to final warehousing, in CYCLONE cities 
their Tool Steel plant at Openshaw MC 2 4y 50)" Cobalt 
(MC 6V) a 
5°/, Molybdenum 
ENGLISH STEEL \ 7% Tungsten | 
ROLLING MILLS CORPORATION LimiTED \ 3% Vanadium 
| 6% Cobalt 


Openshaw - Manchester 


TOOL STEEL MANUFACTURERS FOR THE VICKERS GROUP OF COMPANIES 


London Stockist: Thos. P. Headland Ltd., Birmingham Stockist: Monks and Crane Ltd., 
10 Melon Road, S.E.15. Garretts Green Lane, 
Phone: New Cross 4300 Birmingham 33. 
Phone: Stechford 4051 


Y 
wa 
4 


. 
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d cut your costs 


bin the drawing office. Save time and money by standardising 
Shandwheels in a range of sizes and types to meet most normal 


bop Making your own handwheels. We can supply them in 
fsizes quicker and cheaper. Immediate delivery from stock. 


TOOL UP 
THE 
WOODSIDE 
WAY 


the list of handwheels and you'll see the advantages of standardising on 
meomprehensive selection of handwheels is a further addition to the WDS range 
basic tooling accessories in many individual forms and sizes. 


es ALREADY SAVE THE WOODSIDE WAY 


Miler Cycles Ltd. Bristol Siddeley Engines Ltd. Brook Meters Ltd. Coventry 
Daniel Doncas: sax! E.M.I. Electronics Ltd. Fisher & 
The Hoffman 


& Sons Ltd 
Folland Aircraft 
ia” Ltd. liom Ltd. Imperial Tunewriter Co. Ingersoll- jana 
Lid. Kendall & Gent Ltd. Kodak L 

wton. Chambers & Company Lid Ft Division) 


Gauge & 


AT/ 


Standard Flat Type - 4 Spoke 


rowan 


Write for a copy of this catalogue ® 


EBRITISH OXYGEN COMPANY LIMITED 


meee WORKS, NEWLAY, LEEDS 13 Tel: Horsforth 4251/5 Telegrams: Wooddie, Leeds. Telex 55185 
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Dished Type - 4 Spoke 
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Dished Type - 6 Spoke 


EMD 8211 for further information 


Which way in rubber ? 


Wi direct you-preasely | 


P.R. Research Laboratories offer the widest range of 
synthetic rubber compounds available, all developed to 
meet the exacting and varied working conditions of modern 
industry. 

P.R’s advanced production techniques and the strict control 
of all manufacturing operations ensure mouldings and 
extrusions of the highest grade and to close dimensional 
accuracy. 

Please write for technical literature. 


The symbol of precision Pp in rubber engineering 
EXTRUSIONS 


MOULDINGS R 
“O” RINGS DIAPHRAGMS 


“PRESCOLASTIK” Silicone Rubbers 
Regd. Trade Mark 


PRECISION. RUBBERS LIMITED 


BAGWORTH * LEICESTER * TEL: BAGWORTH 361/6 
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MOTORIZED [VARIABLE SPEED | 


HYDRAULIC TRANSMISSIONS 


self-contained 
= ready to use 
= unit only can be driven by vee-belt 
= any way up 
= torque limited by safety relief vaive 
«motorized pump can drive rams, motors, etc. 
= torque can be controlled & indicated 
Accessories available: 
motors, input & output adaptors, 
reduction gears, speed controls 


Send for further details 


Histon 
CAMBRIDGE _Hiiston 646 


There’s a 


epoxy resin system 
for your job 


MODELS - PATTERNS - JIGS - METAL FORMING TOOLS 
FIXTURES - MOULDS - VACUUM FORMING TOOLS, ETC. 
ECONOMY SIMPLICITY SPEED 


LL LING COMPOUND 
PLUS ONE CAN KOLLERC. ST HARDENER ea 
ITS AS EASY AS THAT 
_ THE SIMPLEST OF METHODS NO .SPECIAL EQUIPMENT 
ROOM. -TEMPERATURE HARDENING 


Send for details: BECK KOLLER & CO (Engiand) LTD 
KOLLERCAST DEPT., BECKACITE HOUSE, SPEKE, LIVERPOOL 24 
Members of the Reichhold Chemicals Ltd. group of Companies 


EMD 8213 for further information 
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lightweight insulating firebrick 


Storrs Bridge Works, Loxley, Nr. SHEFFIELD. Tel: 343844/8. 
MARSHALL REFRACTORIES GROUP of Companies. 


One of the 


December 196] 


MAXIMUM SERVICE TEMPERATURE 2000°f (1100° ee 
c 
INSULATING PRODUCTS LTD. 
KIP 36 © 
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*Silastomer is the registered trade name of a comprehensive 
range of silicone rubbers manufactured and marketed by 


MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


Where seals and gaskets are required to remain fully efficient over long 
periods at exceptionally high temperatures, Silastomer* silicone rubber 
supplies the complete answer. 


never bothered 


Silastomer remains fully serviceable at temperatures up to 250°C, where 
organic rubbers char and melt, and certain grades are available for 
intermittent use at temperatures as high as 300°C. Nor do extremes of 
cold effect its properties: Silastomer is still serviceable at —70°C. 
The thermal stability of Silastomer silicone rubber is combined with 
excellent retention of dielectric strength, chemical inertness, good water 
repellency and great resistance to weathering and oxidation. Silastomer 
is non-adhesive and most grades can be used for applications where 
physiological inertness is required. Products made from Silastomer 
are available from many rubber manufacturers, whose names will be 
supplied by any Midland Silicones branch office. 


first in British Silicones 


68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 780! 


Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries sr 
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In industrial works all over the world, Holroyd 
products play a part in manufacture and distribution. 
Their unfailing reliability based upon a century's 
experience in forward-looking engineering, has 
made Holroyd a famous name in their specialised 
branch of engineering. Technical advice, practical 
service and distribution abroad are available 

from representatives in more than 

thirty countries all over the world. 


Say HOLROYD first for— 

Worm gears & gear boxes - Spur & 
helical gears - Compressor rotors 
Holfos bronze - Machine tools 


JOHN HOLROYD & CO - LTD - MILNROW - ROCHDALE - LANCASHIRE 


ID 8216 for further information 
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The Rosan Press Nut is cheaper, easier and 
faster than other methods of providing tapped 
holes in sheet or plate. The same size Rosan Nut 
is suitable for any thickness of sheet. ‘ There is 
no maximum sheet thickness’. 


HOW IT WORKS 


Punch or drill round hole in sheet metal to specific 
diameter. Insert smaller flange into hole. Apply impact 
force to exposed edge of serrated flange of Press-Nut. 
Note that impact flows sheet 
metal into space between 
flanges, locking the Press- 
Nut securely in place. Teeth 
of the serrated flange broach 
themselves into the parent 
metal preventing rotation. 


Leaflet and samples sent on request 
to the manufacturers: — 


INSTRUMENT SCREW CO. LTD., 
Northolt Rd., South Harrow, Middx. 
Tel: Byron 1141 
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It’s 
NO USE 
CHANGING 
YOUR 
minD ! 


When you stick anything—and we 
mean anything—with ‘Eastman’ 910 
Adhesive it stays stuck. 

No catalysts, no excessive pressure, 
no heat, rapid set time, extremely 
strong bond. 


EASTMAN 910) 


ADHESIVE 
Write for details to, 


KODAK LTD. Special Chemicals Sales Department 
Kodak House, Kingsway, London W.C.2 


‘Eastman’ is a registered trade-mark 


TAS/IS.17 


EMD 8219 for further information 
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Cc. & H. P series of meters in light alloy or all-insulated cases. PT 3-phase 3-wire. 
PT4 3-phase 4-wire. 5, 10, 25 and 50 amperes. 


POLYPHASE-SINGLE DISC TO BS37 Parts 1& 4 


There is a Chamberlain & Hookham meter for every 
= and every situation. These are the widely used 

series of meters with single disc, specially designed 
to reduce errors due to interaction. Like all C. & H. meters 
they provide high performance in a compact size. 


TRANSFORMETERS 


Cc. & H. P type “transformeters” are 
of light alloy or all-insulated 
construction with steel transformer 
cases. PTU 3-phase 3-wire. 

PT4U 3-phase 4-wire. 

100, 150, 200 and 300 amperes. 


CHAMBERLAIN & HOOKHAM LIMITED 


SOLAR WORKS, BIRMINGHAM 5, ENGLAND. Tel.: MIDLAND 9471/6 
London Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. Tel.: TEMPLE BAR 8000 
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F. W. Berk & Co. Ltd., erected 
this tower in corrugated 
transparent Cobex to house a 
complex chemical process at 
their Stratford Works. The 
sign is made of opaque black 
and yellow Cobex sheet. 


Cobex 


for 
Corrosion 


COBEX rigid vinyl is tough, non-inflammable and 
dimensionally stable. It resists most chemicals, including 
mineral acids and alkalis. It is produced in transparent 
and opaque colours as well as clear transparent and 
translucent white. There is also a special outdoor range 
of lightfast colours and a translucent ceiling grade. 
Cobex can be used in deep draw moulding, and vacuum 
or drape forming. It is joined by hot gas welding. 

COBEX< is supplied in sheet or calendered rolls, and 
extruded sheeting. There are also various multi-colour 
laminated sheets for engraving. 


resistance 


BX PLASTICS 
LIMITED 
The British Xylonite Group 


BRANTHAM, 
MANNINGTREE, ESSEX. 


Telephone: Manningtree 401 


TA.557! 
Engineering Materials and Design 
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Office STAMPS waste 


¥ETCO SAVES G.P.O. THOUSANDS 


‘The G.P.O. repair depot at Yeading, Middlesex has a big job to do. It is re- 
igmsible for keeping in good repair all the G.P.O. vehicles in the London and Home 
(unties area. Throughput of vehicle rebuilds is over 1,500 a year and over 2,250 
ggines a year arrive at Yeading for reconditioning. 

By installing METCO flame spray equipment they estimate that thousands of 
junds have already been saved by salvaging worn parts which were previously 

Why not let Flame-spraying help increase your profits? It can in many ways — 
gaging worn parts, hard facing original equipment for increased life, or zinc or 
iminium spraying for corrosion protection. 

A booklet giving Engineering Data on Flame-Sprayed coatings is available from 
TCO. Please complete or pin the coupon below to your letterheading and send it 


ryour copy. 


Here, the metallized crankshaft is ground to standard 
size. In service it will give longer life than original. 


METCO FORMERLY: METALLIZING 
LTD EQUIPMENT CO. LTD. 
CHOBHAM - WOKING - ENGLAND 


Telephone: Chobham (Woking) 590 
Regi d user of Trad: rk'METCO’ 


METCO LTO Chobham Woking England 
Please send information on Flame-Spraying. _ 


the metallizing department at the G.P.O. repair After two or three regrinds, these crankshafts | 
tgol handles a wide variety of undersize com- would previously be scrapped. Now the journals | COMPANY 
penis, Typical, is the stub-axle which is being and pins are rebuilt to ‘as new” diameters at a 

nlullt on the bearing-fit diameters. fraction of their replacement cost. | Aboress 


“THE STANDARD PISTON RING & 
ENGINEERING GO. LTD 


EMD 8225 for further information 
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You can choose trom Standard’s 
ASSEMBLIES fore Dy type ofengine Premier | Don Road Sheff Id 9° Englanc 
compressor and hydraulic use “Teleprams: Ocean Sheiheld 
7 


Thought about what your competitor's up to lately? How, for instance, 
he turns out the goods more quickly and cheaply than you do? And a 
pretty solid job at that... 

Well, let's just ask a question or two. Like, how do you fasten metal parts 
or sheets? ... Nuts? Bolts? Solid Rivets? If you've said yes, read on. 
Now—nip into that awful fellow’s factory and have a snoop around. If he 
menaces you with one of those guns, he’s done you a favour. Now you 
know he’s operating the Huckbolt high speed fastening system, you are 
armed. And if you can't fight it, join it! Huckbolts do a superior job quicker 
and at less cost. Don't take our word for it! Try the HUCKBOLT system 
on your own job under normal operating conditions. Just phone or 
write to Avdel. ye 


EMD 8226 for further information 


1. Insert Huckbolt and slip 
collar into position. No 
need for dolly or accurate 
location. 


. High clench action of gun 
clamps sheets together, 
swages and locks collar 
into grooves. 


. Retraction of gun breaks 
bolt at groove leaving 
positively clenched and 
sealed joint. 


WELWYN GARDEN CITY * HERTFORDSHIRE * TELEPHONE: WELWYN GARDEN 28161 


Manufactured under licence from the AVDEL INC., BURBANK, CALIFORNIA. = 
Huck Manufacturing Co. of Detroit, U.S.A. AVDEL S.A., GENEVA, paige noon 
Muck Patents 620008, 766137, 790788. AVDEL LIMITED, REXDALE, ONTARIO, CANADA 
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How much do you know about 
SILICONE FLUIDS 


Did you realise that they have: 

Exceptional thermal stability 

Excellent viscosity temperature characteristics 
Extreme resistance to oxidation and shear breakdown 


Low volatility 
High flash points 


No? Well why not find out more about these versatile fluids 
and the way that they are already being used by industry. 
Our publication ‘Engineering Guide to M S Silicone Fluids’ 
(G 11) sets out numerous application examples and gives 
further particulars of the properties—why not write for a 


copy today—now! 


If your requirement is more for silicone lubricants and greases 
then ‘Silicone Lubricating Fluids & Greases’ (G 14) is the 


publication for you. 


Engineering guide to @YES 


Us) 
MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 
first in British Silicones 
&% Knightsbridge - London - SW1 - Telephone Knightsbridge 7801 


Wea Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 


December 1961 


Please send me a copy of your illustrated booklet: 


‘Engineering Guide to MS Silicone Fluids’ [_] 
‘Silicone Lubricating Fluids & Greases’ CT] 


Name 
Company 
Address 
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poles apart 


His ability to compete is taking a beating and the truth of 
P = w’E]/4l? will soon bring him to earth with a bump. 

If only he’d remembered to relate ‘crippling’ load 

with length, modulus and cross section . . . He’d have been 
‘at one’ with designers who choose versatile magnesium 
for struts and columns. 

The lightest structural metal, magnesium offers all 

the strength, stiffness and resilience, 

an ability to beat competition wherever it is used. 


for detailed information write to: 


Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street St. James’s 8 W1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20, USA 
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OPERATING 


In two of Britain’s newest nuclear power 
stations, Berkeley and Hinkley Point, 70/30 
type cupro-nickel is used for the condenser 
tubes to overcome problems of wear and 
corrosion. At Hinkley Point alone, Yorkshire 
Imperial Metals Limited have supplied 84,000 
tubes of this material weighing some 
5423 tons. 

Lighter tubes, higher efficiency 
Cupro-nickel is noted for its outstanding 
resistance to the corrosion encountered in 
coolants drawn from rivers, estuaries and 
coastal waters. Because it is highly resistant 
to impingement attack, it permits the use of 
thinner tubes with higher water-flow speeds. 


COND 


Cupro-Nickel tubes for two atomic power stations 


* 


The standard 70/30 cupro-nickel contains 
less than 1 per cent of manganese and iron. 
Another alloy of the same type with the 
manganese and iron increased to 2 per cent, 
known as Yorcoron/Kunifer 30A, is used for 
the two atomic power stations. This type is 
particularly resistant to the abrasion, caused 
by cooling water containing sand or other 
abrasive solids, as in the Severn Estuary. 
Cupro-nickel was first used extensively 
nearly forty years ago. at Newcastle-upon- 
Tyne Power Station. The continued speci- 
fication of this material for Britain's newest 
and largest power stations is convincing 
proof of its efficiency. 


Acondenser for ihe 500-MW Hinkley Point Nuclear Powers 


OS 
. 


Cupro-nickel is extensively used 
ships’ condensers. This in 
used in S.S..Canberra 


\ 
| 
: 
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NICKEL SUPPLEMENT PAGE THREE 


|| | W/[ = R These alloys are used in: 

Small Instrument and Engineering Components, 
because they produce strong, corrosion-resistant com- 
ponent parts at alow cost. 

Telecommunications and Electrical Equipment, be- 

2 cause of their corrosion-resistance and high modulus 

of elasticity. 


Architecture, because of their strength, hardness, 
cost alloys with all these corrosion-resistance and particularly, the range of colours 


les: available, from pale gold to silver white. 
G00D ELASTIC MODULUS Cutlery and Hardware, because strength and corrosion 
HIGH STRENGTH resistance are allied to good forming properties and ease 
of electro-plating. 
fELLENT CORROSION RESISTANCE 


FIRST CLASS FORMABILITY 
AND MACHINEABILITY 


ATTRACTIVE APPEARANCE 
NO PLATING DIFFICULTIES 


COMPOSITION AND PROPERTIES OF THE NICKEL SILVER ALLOYS 


Max. Stress t.s.i. | Proof Stress t.s.i. 


Cold Cold Cold Millions of 
Annealed | potied Rotted Ib/sa. in. 


Description 


B.S. 790-1938 


44.0 6.5 38.0 
Sheet and strip 


45.0 71.0 38.0 
45.0 8.0 
45.0 


5.0 18 
4.0 18 
4.0 18 
5.0 18 
4.0 18 
4.0 18 
5.0 18 


17 
19 


8.0 
8.0 


B.S. 1824-1952 
Nickel Silver 
strips & foil 

for the tele- 
communications 
industry 


1.5 


EE 


Hot working 
extruded rods 


| 
| 
The 
D.P.N. 
- 
—_—|—— 65 209 
7 
18 17 6 45.0 40.0 89 
4 24.0 0 50 198 
30 0 = 4.0 93 
2 22—29 10.0 45.0 
25—29 25. 
28 
“1 42 
12.5 | 45 42.5 
40 36 


Nickel Alloy Steels, 
Nickel Alloy Steels, Mechanical F 
Nickel Alloy Steels for Machine ) 
Nickel Alloy Steels for Caset 


Sub-Zero Temperatures: 
) Nickel Alloy Steels for L 
: in the Petroleum Industry 


THE INTERNATIONAL NICKEL COMPANY (MOND) LIMITED, 
THAMES HOUSE, MILLBANK, LONDON SW1. 


Please send me copies of the following publications. 
(Quote numbers below). 


INCO-MOND MAGAZINE (Specimen/Regular) 


Tick ired 
NICKEL BULLETIN (Specimen/Regular) 


NAME 


APPOINTMENT OR DEPARTMENT. 


COMPANY AND ADDRESS 


PUBLICATION NUMBERS 


E.D.12 


MOND NICKEL 


* y THE INTERNATIONAL NICKEL COMPANY (MOND) LIMITED, THAMES HOUSE, MILLBANK, LONDON, s 
(Formerly The Mord Nickel Company Limited) 


EMD 8108 for further information 


published by learned societies, research organisations 
and technical journals from all parts ofthe world, 
2 onthe metall yrayand chem rv ofnicksl: 
: 1432 Properties of some Nickel-containing Materials 
209 High Strength Nickel Alloy Cast Irc 
Nickel Cast Iron forEngineers 
107 Ni-Resistin the Chemical and Allied Industries 
: 736 Ni-Hard: Properties and Applications 
1548 S.G. Iron: Properties and. Applications 
P Op Wes OTF - nN A 
430 Aluminium Alloy Castings containing Nickel 
4 
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Are you member 


Engineering Materials 
& Design Association 


Membership is open to practising engineers, designers, technicians, and those 
associated with, or who have an interest in engineering. Annual subscription is 10/-. 


AIMS AND OBJECTS 


1. To promote, encourage and improve design in all branches of engineering and 
allied technologies. 


2. To foster and facilitate the interchange. of information, ideas and practices by 
holding conferences, visits and social meetings. Visits will include factories, 
research organisations and international events. 


To stimulate discussions and the practical interpretation of theoretical and other 
aspects of design. 


PROVISIONAL PROGRAMME 1962 


A One-day Symposium will be held at Buxton, Derbyshire, on the 22nd March, 1962. 
There will be three papers in the morning as follows:— 

THE DESIGNERS PROBLEMS, by W. T. Davies, Esq., of Aero Engine Division, 
Rolls-Royce Laboratories. 

ALLOY STEELS, by Dr. Irvine of Swinden Laboratories, United Steel Companies 
Limited. 

STAINLESS STEELS, by J. I. Morley of Firth-Vickers Stainless Steels Limited. 
A works visit to Firth-Vickers Stainless Steels Limited has been arranged for the 
afternoon. 


May, 1962 

The A.S.M.E. Design Engineering Conference & Exhibition held annually in the 
U.S.A. draws engineers and designers from all over the World, and members of the 
Association will receive details of facilities for travelling to Chicago for the 1962 
Conference and Exhibition. 


Autumn, 1962 

A Three-day Symposium will be arranged in the West Country. The theme will be 
the “Selection of material as seen by the designer, production engineer and sales 
staff”, and will cover both consumer products and a more specialised form of 
engineering. The full programme including costs will be announced at the 
Engineering Materials & Design Exhibition. 


For Details write to:— 

THE SECRETARY, 

ENGINEERING MATERIALS & DESIGN ASSOCIATION, 

DRURY HOUSE, RUSSELL STREET, W.C.2. Telephone: TEMple Bar 3422 

OR complete reader enquiry card E.M.D. No. 8244 


December 1961 
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40M. and CM. 3-Speed & & 


Reverse constant mesh Gearboxes 
with transfer units, forward 
speeds down to 13.76:1 in bottom 
gear and two reverse speeds. 
Ratios selected to give two 
3-Speed Gearboxes in one. In high 
gears, a transmission available 
for working on good surfaces 

with moderate loads, and 
engagement of low transfer gears 
alters the transmission character- 
istics to suit heavy loads and 
bad going. 


Aldbourne Road, Coventry 
- Telephone: 25382/3/4 


| 
| P. R. MOTORS LIMITED 


63 O Few orders prove too 
mM complicated for 
63 Cascelloid’s glass-fibre- 
reinforced plastic 
Orde moulding processes. 


Intricate shapes, all 
sizes, the severest 

specifications can be 
tackled. Mouldings are 
light in weight with 
high impact resistance 
and high strength/ 
weight ratio. This 
‘megaphone’ is really a 
protective cover for 
a rocket thrust motor! 


Cascelloid have also 
perfected a unique 
process which produces 
low-cost polythene 
mouldings in large 
quantities, All the 
advantages of 
polythene can now be 
incorporated in large 
complicated hollow 
objects such as 


cost ductings, containers, 
tore" shrouds and covers. 
ie am 

ae Tool costs for both 

“a processes are relatively 

low. 


CASCELLOID Aadtics Mouldings 


ABBEY LANE, LEICESTER 
(Division of the British Xylonite Co Lid) Tel: 61811 


London Office and Showrooms: 27 Blandford Street, W1. Tel: WELbeck 9211 
EMD 8246 for further information 
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And it's all done by Kestner. Kestner will supply whatever is required, from just one tank to a complete instal- 
lation, wholly designed and engineered by themselves. They have, in fact, been doing precisely this for years 
so that there are now innumerable pickling plants all over the world which are Kestner-equipped to a lesser or 
a greater degree. If it's not the entire process—as in many instances it is—it might well be the Acid Handling 
System, or the Fume Extraction equipment, or the Acid Recovery plant, or simply the Pipework or, indeed, 
any of the ancillary equipment that goes into Batch, Spray or Continuous Pickling. It was Kestner, too, who 
developed Keebush, the completely anti-corrosive thermo-setting plastic that needs no maintenance and 
lasts indefinitely. Kestner can build very much the major part of their equipment of this material. When Keebush 
was introduced more than thirty years ago it even then confirmed the leadership which unsurpassed skill and 
experience have established for Kestner in the vital field of steel pickling. 


CHEMICAL ENGINEERS 


KESTNER EVAPORATOR AND ENGINEERING CO, LTD., 5 GROSVENOR GARDENS, S.W.1. VICTORIA core 
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Material cost per item is less than that of / ; 
other non ferrous metals. 
Clean modern appearance. ALMIN 


Can be anodised—clear or colour. 

Automatics can operate at maximum feeds 152 

and speeds. 

Small chips eliminate swarf “build up” at 


FREE MACHINING BAR 


Write TODAY for Full Technical Details. 


Southern Forge trp 


MEADFIELD ROAD - LANGLEY . BUCKS 


Telephone: LANGLEY 301 


ALUMINIUM AND ALUMINIUM ALLOY 
EXTRUSIONS TUBES AND FORGINGS 
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It isn’t long since we showed, in one of our advertise- 


ments, the great increase in turnover last year. 

Here’s another figure that proves how our increased 
service to industry is still bearing fruit :— 

In the first half of 1961, sales of bearings were 25% 
greater than in the corresponding period of 1960! 


The wisdom of our new policy is thus confirmed by the 
demand for our additional range of bearings and trans- 


mission equipment. 


FAFNIR BEARING COMPANY LTD., WOLVERHAMPTON 


A Wide Range 
of 


DEEP-GROOVE 
BALL BEARINGS 
WITH AND WITHOUT 
INTEGRAL SEALS 


e 
PARALLEL ROLLER 
BEARINGS 


HIGH-PRECISION 
ANGULAR-CONTACT 
MACHINE TOOL BEARINGS 


e 
WIDE INNER-RACE 
BEARINGS WITH 
LOCKING COLLAR 


POWER TRANSMISSION 
EQUIPMENT 


MINIATURE BEARINGS 
FOR INSTRUMENTS ETC. 


A REPUTATION FOR FINE QUALITY 


AN INCREASED RANGE OF BEARINGS 


GREATLY AUGMENTED FACILITIES 


1960 
1959 
9 
0 
FI R ST H 4 | EMD 8249 for further information ean 
AR 
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REGD. TRADE MARKS: F.B.C., FAFNIR 
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GLA 
POWERED ROOF VENTILATING UNIT 


% WILL NOT CORRODE % HINGED COWL FOR EASY 
x STRUCTURALLY PERMANENT ACCESS 
ye LIGHT IN WEIGHT ~ % NO SPECIAL ROOF TRIMMERS 


The basic material used in the body and cowling resists attack from most industrial processes and 
even from oxidising acids when diluted by the normal workshop atmosphere. 


The design suits any pitch of roof, together with horizontal or vertical mounting. A special feature 
giving ease of maintenance is the hinged cowl which readily exposes the motor for servicing and an 
enclosed cable duct protects electrical work. 


A. E. GRIFFITHS (SMETHWICK) LTD., BOOTH STREET, BIRMINGHAM 21 
Telephone: SMEthwick 1571-2-3-4-5 


ina Combined Bearing ina Combined Bearing Ina Thrust Bearing 
(NKX Series) (NKIB Series) 


CAGE GUIDED NEEDLE BEARINGS 


Ina Roller Follower 
(NATR Series) 


Our local technical representative is at hand 


Even load distribution with maximum rigidity to advise you. Write for your free 
copy of the Ina Technical Handbook and 


Bearings range from shaft diameters of 4-390 Comprehensive Catalogue L.301. 
3,000-types and sizes kept in. stock 
Ina Needle Bearings Ltd 
EMD 8251 for further information 


Head Office and Factory: Dept. EMD, Dafen, Llanelly. 
Tel: Lianelly 4312/6. Telex: 4816, 
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than sorry! 


When designing components specify BRALLOY products and be sure. 


Strength and reliability in service are demanded of the pressings 
used for the buckle on this car safety strap. BRALLOY hot 


pressings have these qualities and the added advantages of 


less machining and lower polishing costs when 


Photographs by courtesy 


LETCHWORTH, HERTS 5 compared with castings. 


Find out more about BRALLOY products by sending for our 
new brochure. It contains useful information for all 
designers and buyers and may suggest how BRALLOY products 


can be used in even more industrial projects. 


December 1961 
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blow moulding 
isa 
precision process 


Lacrinoid prove it with polyethylene 


That blow moulding can be an easy, speedy, 
inexpensive way of converting plastics is widely known. 
That it is also a precision process is now 

clearly shown by the ‘Plafog’ sprayer. 

The design specification called for the attachment of 
metal fittings to the moulded body— 

the nozzle itself, a spray disc within the 

nozzle and bronze valves on the ram pump. 
Tolerances were fine throughout. 

That blow moulding could achieve them 

with such an ‘individual’ design is a tribute 

to the process. That Rigidex 

could contribute, here as elsewhere, 

the required strength, lightness, 

rigidity and resistance to corrosion 

is proof indeed of the properties 

that make it—today’s leading 

high density polyethylene. 

For detailed information about Rigidez, 

write today for Booklet No. 317 


Container of Plafog sprayer blow moulded 
in Ridigex by Lacrinoid Products Ltd. 
for Cooper, Pegler & Co, Lid. 


Rigidex is a reg’d trade mark of 
British Hydrocardon Chemicals L td 
and one of the products they 


manufacture at Grangemouth. 
Sole Selling Agents 


A COMPANY IN THE 
British Resin Products Ltd 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 8131 
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Another 
problem 


solved 
by 
arper 


astings 


Harpers will be pleased to 
send you a booklet which 
describes their castings in 
SG iron, grey iron and 
Harper-Meehanite (the word 
‘Meehanite’ is a registered 
trade mark). On Lloyd's List 
for SG iron and Meehanite 
castings. Metal pressings, 
machining, enamelling and 
sub-assembly work are all 
part of the Harper service. 


JOHN HIARPER & CO. LTD: WILLENHALL: STAFFS 


Telephone : Willenhall 66601 (7 lines) 

London ABBey 5906/7 

Manchester BLAckfriars 0295 

POOLE FOUNDRY LTD. Poole 212 

Also makers of the famous Beatrice Oil Heaters & Harper Housewares 


are 
EMD 8254 for further information Sie 
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Heli-Coil is a registered trade mark. 


ARMSTRONG PATENTS COMPANY LIMITED 


ordinary threads 
are no longer 


The simple embodiment of Heli-Coij 
thread inserts in the product is a discriminating 
step at the —_ stage. Unprotected threads 
y using i-Coil individual hi: 

stainless steel threads in the place | Ree | 
threads, weight in the product is cut down, At 
the same time higher load strength is added 
More rigid resistance is given against stress. 
wear and strain, and shorter, less bulky thread 
engagements are permitted. No bosses, flanges 
or are needed; the 
part is simply and tapped and the Hei- 
Coil screw thread is inecalled” = 
The appearance and performance of the product 
are improved tremendously, with the result of 
a smooth, free running permanent thread which 
can be disassembled at any desired time in the 
future, Costs are reduced; enormous reductions 
are made in time and labour, and machining i 
a simple matter on the assembly line, 


Lay details are freely available in sales leaflet 


stipulate 


THREAD INSERTS 


at the 
design stage 


EASTGATE ° BEVERLEY ° YORKSHIRE . Tel: BEVERLEY 82212 (10 lines) 
Telex 52164 


B.S. 970: 1958 EN IA 


steel which has acquired a wide 


reputation for ease of machining, high 


cutting speeds, long tool life and 


the ability to produce components of 
excellent finish and accuracy. Usaspead 


super freecutting bright steel is 


closely controlled for chemical composition 


and mechanical properties, and 
responds readily to normal case 
hardening treatment. 


EMD 8256 for further information 
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SASPEAD 


Super freecutting 
bright steel 


Produced specifically for CAPSTANS and AUTOS 


The engineering trade has long recognised 
the superior quality of this freecutting 


A COMPLETE RANGE 
EN SPECIFICATIONS 
IS AVAILABLE 


MACREADY’S 
METAL COMPANY 
LIMITED 


USASPEAD CORNER 
PENTONVILLE ROAD, LONDON, N. 
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Si TELEGRAMS: USASPEAD, LONDON, TELEX 
on TELEX No. 22788 
: 


A geared type unit, suit- 
ableforinfinitely variable 
speeds on the output 
shaft (1 to 20), also suit- 
ible for operation in 
conjunction with ‘Thy- 
fatron’ type excitation. 


Geared unit providing 
speed of .25r.p.m. (out- 
put torque 200 Ibs). The 
wnitis fitted with auto- 
Matic reversal switching 
incorporates mag- 
braking. 


December 1961 


can put 
the right 


drive 


into your 


development 


project 


(or your production schedule) 


The gearless synchron- 
ous Hetropolar Motor 
was developed by the 
Company and has been 
widely applied in index- 
ing and control applic- 
ations. Gives true direct 
drive of 62.5 75/93.75 
r.p.m. (50 cycles) 5-140 
r.p.m. from V.F. needs 
no maintenance. Con- 
stant torque immediate 
stop/start reversal. 


EMD 8257 for further information 


The Nelson Engineering Company is equip- 
ped for the ‘one off’ or batch manufacture 
of special AC or DC electric motors up to 
50 h.p. From their experience they can 
design a ‘special’; adapt a B.S. rating, make 
to American ‘specs’ or alter one of their 
patented non-standard units to provide the 
right drive for your project. The Nelson 
Engineering Company are always prepared 
to discuss electric motors and related electric 
circuitry at any time from ‘drawing board’ 
onwards. 


Below are illustrated five Nelson made elec- 
tric motors. May we send you our catalogue 
‘Examples of Nelson Non-Standard Rotary | 
or Static Electrical Equipment’? 


Used on the heating 
systems of B.R. Diesel 
Locos, the 2.5h.p. D.C. 
Motor provides the 
forced draught for 
boilers; the transformer 
converts the supply to 
10,000v. for the ignition 
circuitry. 


Made to B.S.S. but sup- 
plied with extended shaft 
and predetermined 
flange drillings. The 
shaft which is approx. 2’ 
longer than the standard 
B.S.S.Motor is specially 
hardened. 


NELSON 


ENGINEERING COMPANY LTD., 
NELSON, LANCS. 
Nelson 62545/6/7 
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Contacts automatically aligned without 
problems. 


e Contact spacings available are 
0.1", 0.15", 0.2” and 0.3”. 


Furthermore, the Varicon Contacts 
The contacts are already proven by can be used for direct board to board 
wide use in computers by arrangement without any moulded socket. 
ELCO CORPORATION OF AMERICA. This offers maximum DESIGN FREEDOM. 


write for full details now 
MAGNETIC DEVICES LIMITED, 


NEWMARKET, ENGLAND. 
NEWMARKET 3451 (10 Lines) 
Sole licensees in Gt. Britain of the Elco Corporation, Philadelphia, U.S.A. 
P6922 


Engineering Materials and Design 


| 
4 
° 
a 


EMD 8259 for further information 


VIKING Gear-within-a-Gear Pumps are now made in England by Zwicky Ltd., 
Buckingham Avenue, Slough, under licence from the Viking Pump Company of 
Cedar Falls, Iowa, U.S.A. 


The first-ever pump to be designed on this principle was manufactured by 
the Viking Pump Company at its Cedar Falls Works in 1911. Now 50 years 
later there are over 750 standard catalogued designs, and many custom-built 
VIKING PUMPS in operation throughout the World. 


The full range of VIKING 

PUMPS extends from pumps of 

% gallon per minute capacity up 

to designs delivering 1,050 

gallons per minute — minute 

Model J 151 if not hour. 
A Viking Multi-Ring, ae 
General Purpose Pum 


designed to 
low viscosity liquids, 


Zwicky Ltd., an old established Company, are specialist manufacturers of 

Pumps, Filters, Controlled Pressure Valves, Floating Suction Headers, Shut-off 

Valves, Bulk Loading Arms, Aircraft Refuellers and Dispensers, and other 
Please address enquiries and requests for ancillary components of systems handling oil and related products, including 
ilustrated literature to : bulk storage systems. 


ZWICKY LTD., Buckingham Avenue, Slough, Bucks 


TELEPHONE: SLOUGH 21201. TELEGRAMS: ZWIKLIM, SLOUGH 
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The mechanism shown above is a MANIFOLD MARK Il UNIT as used in the pharmaceutical industry. It 
consists of two co-operating elements, the driven member being a turret which bears a number of radially 
arranged and equally spaced rollers. The driving member is a cam of concave globoidal shape and is similar 
in principle to a worm of which part of the thread is straight and the remainder forms a helix of varying 
pressure angle. 


When the rollers are engaged with the straight section the turret is rigidly held and a “dwell” period occurs. 
The turret is indexed when a roller moves through the curved section. 


The simple design and extreme accuracy of manufacture of the Mark Il Units enables speeds as high as 750 
cycles per minute to be obtained. 


Provision is made for a wide variety of applications with as few as 4 “stops” for each complete revolution 
of the dial-plate. 


ROTARY TRANSFER 
UNITS 


fitted with Mark Il Indexing Mechanisms Charts are available showing a selection from 


with a wide range of stops and indexing 
angles are also available. When the unit 
is used in machines required to have a 
variable dwell time, clutch- brakes may 
be readily incorporated to effect a “Stop- 
and-Start” behaviour of the cam-shaft. 


the standard range of Mark || Indexing Gears 
[nd particulars of the Manifold Mark |! 
Systems. 


For further information 
Telephone ENField 5353 


jACW/L/4 
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MAN 
— 
| IFOLD MACHINERY COMPANY LIMITED Fas, 
‘SUFFOLK WORKS, 660 GREAT CAMBRIDG 


“LIGHT-WEIGHT HIGH TEMPERATURE INSULATION 


Refrasil is the name given to a light weight fibrous 
silica material with a SiO, content of more than 
96%. It has outstanding thermal insulating charac- 
teristics at high temperatures (it is able to with- 
stand continuous temperatures of 1000°C, and 
intermittent temperatures a good deal higher) 
and is in addition an excellent high temperature 
electrical insulant. For most practical purposes 
it may be regarded as the flexible equivalent of 
solid fused silica. It possesses the same qualities 
of high resistance to thermal shock and acid 
attack. Refrasil is available in the form of bulk 
fibre, batt, cloth, tape, sleeving, cordage and yarn. 
Originally developed to overcome problems of 
insulation in jet aircraft, it is now used for a wide 
variety of industrial purposes. 


Refrasil Division, Darlington, Co. Durham. 
A Member of the Darlington Chemicals Ltd, Group of Companies 


EMD 8261 for iurther information 
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who forgot the oil 


Oil lubrication was never even consid- 
ered! The designer specified Glacier D.U. 
dry bearings, which will NEVER NEED 
LUBRICATION. Glacier D.U. is NOT a 
“self-lubricated”’ bearing material. It is 
LUBRICANT FREE, but the presence of 
a lubricant does no harm and often helps. 
Glacier D.U. frees the designer from the 
constraining necessity to provide oil, 
grease, graphite or pressure lubrication 
for all sliding surfaces. No dry bearing 
material other than D.U. combines such 
low friction with such high resistance to 
wear and great mechanical strength. 


What is D.U.? 

D.U. consists of a tin-plated steel backing on 
which a thin layer of porous bronze is laid. 
This is impregnated with a mixture of lead 
and fluoro-carbon known as FLUON.* 


| 
D.U. combines all the advantages of these | 
materials, including resistance to wear, low 
friction and anti-adhesiveness, high thermal _| 
conductivity, low thermal expansion, high | 
mechanical strength, wide service tempera- 
ture range — from — 200° to + 280° C — resis- | 
tance to abrasive atmospheres, elimination of 
contamination, and the ability to run sub- | 
merged in liquids—often with improved | 
performance. 

* An I.0.I. Trade mark. | 


DESIGNERS! 
Write for this FREE Hand- 
book (No. 2) which gives all 
——~ data on D.U. and D.Q. Dry 
. Bearings and materials, as 
. i well as D.G. and D.L. process 
treatments. 


THE GLACIER METAL COMPANY LTD. 
ALPERTON - WEMBLEY ° MIDDLESEX 
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TEST SIEVE SHAKER 
for 


accurate 
particle size 
analysis 


Accurate and consistent results are the features 
required of a test sieve shaker for the sisve 
analysis of the particle size range of material, 
Simply vibrating or shaking test sieves by hand 
is not good enough for the standard of accuracy 
required these days. Vibration alone tends to 
aggregate rather than to segregate particles and 
shaking test sieves by hand is not only tedious 
but inevitably produces inaccurate results, 


The Inclyno Test Sieve Shaker incorporates a 
double movement that jolts and spreads the 
material ensuring perfect segregation of 

the various particle sizes and presenting the 
maximum number of apertures for undersize 
particles to fall through each sieve. Three 
models available for all sizes of standard 
test sieves and supplied complete with motor 
and inbuilt automatic time switch covering 
test periods up to 60 minutes. 


INCLYNO 


THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 


Write or Telephone 
Crawley 25166 for 
List IN 1512 


HARD CHROMIUM PLATE THESE ROLLERS FOR 
Mather & Platt Ltd 


. . , to decrease the co-efficient 
of friction between the textile 
‘fabric and the drum, 

We can, it: most cases, improve 
the function of components by 
the correct application of another 
metal, or by changing the sur- 
face characteristics of the basic 
metal. our processing 
executive staff, (works manager, 
7 foremen_and laboratory con- 
troller) offer their combined 
practical experience of 250 years 
in our industry. 


Gearless Rubber Belt 
Controlled Com- 
Shrinking 
ange producing 
““Sanforized”’ (Regd. 
Trade Mark) shrunk 
finish and manu- 
factured by Mather & Plau Lid. 
—- licence to Cluett Peabody 
nc. 


Send your enquiries to: 


BRAILEY ELECTROPLATERS LTD 


CHAPEL STREET SALFORD 3 LANCASHIRE 
Established 1873 Telephone: BLAckfriars 6045/7 
B/4 
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reinforced 
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Today there’s an ever-increasing use for FEROGLAS glass-reinforced plastics. 
FEROGLAS is a combination of Polyester, Epoxide or Phenolic resin reinforced 
with glass fibres, and has high strength/weight ratio and impact strength. 

Its dimensional stability, good weather and corrosion resistance and electrical 
properties also contribute to its frequent superiority in economy and durability 
to more conventional materials. 


Specialists in press moulding, J. W. Roberts Ltd. have recently expanded with 
growing demands of industry and can now produce FEROGLAS components in 
a wide variety of sizes and shapes—to meet individual requirements. 


ASK FOR FULL TECHNICAL DETAILS 


J. W. Roberts Ltd. 


A Member of the TURNER & NEWALL Group 

Chorley New Road, Horwich, Bolton. Tel: Horwich 840. 

Regional Sales Offices: LONDON - GLASGOW - BIRMINGHAM - LEEDS 

Other products include Sprayed tuapet Asbestos—the all-purpose insulating material, 


LimpetT—Asbestos based partition board, FEROBESTOS—asbestos reinforced plastics. © 


J.W.8K.47 
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iT’S THE In every industrial market of the world, Martonair associates and 
agencies offer service, supplies and spares. By specifying Martonair 

pneumatic equipment, manufacturers of machinery for export are 

assured of world-wide facilities. A constant interchange of men, 


materials, ideas and applications ensures that all members of the 
organization are fully equipped to deal with every problem in 


nair applied pneumatics. 
MARTONAIR LIMITED 
Parkshot Richmond Surrey England 


Telephone: RIChmond 2201 Telex : 24330 Cables: Martonair, London 
Telegrams: Martonair, Rich d-Surrey-Telex 


France—Germany—Holland—iceland—iItaly—New Zealand 
Norway-South Africa-Spain-Sweden-Switzerland-U.S.A. 
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LANGLEY SPECIAL BRONZES [__] 


(tick where applicable) 


LANGLEY STAINLESS & NICKEL ALLOYS [_] 


BUCKS 


Telephone: Langley 432 (7 lines) Telegrams: Langalloy Slough 


Please send copy of Data for Designers 
ADDRESS 

SLOUGH 


LANGLEY ALLOYS LIMITED 


LANGLEY 


LANGLEY STAINLESS 
and NICKEL ALLOYS 
Send for your copy now. 


LANGLEY SPECIAL BRONZES 
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One-inch Permaply baffle boards continue to stand Precision 
up to hot sulphuric acid in these galvanising cells, and 
where solid teak, ebonite and other materials soon AARL P e rfo rmance 
fail. Rylands Bros., Ltd. one of the largest Fa aby, 

manufacturers of galvanised wire, found this resin- | 
impregnated plywood cheaper, more convenient and 
far more durable than any other material. For the 
same reasons, Rylands also use Permaply as covers for 
tanks containing hot acidic zinc sulphate solutions. 
Send for full technical information about the remark- 
able resistance of Permaply to all forms of attack. 


RESIN-IMPREGNATED PLYWOOD 


Outstanding for precision and reliability, Cross 
wire thread inserts, coils, rings and spring 
washers have won world wide renown. Manu- 
factured in high carbon steel, stainless steel and 
bronze to suit any specific application. 


CROSS Mfg. Co (1938) Ltd. 


Combe Down, Bath. Tel: Combe Down 2355/8. 


After six months in hot 15% Ail kinds of cars consult Phoenix 
ulphuric acid (140°-170°F) these e 
Dow about their vibration troubles! 
negligible deterioration. Whatever your engineering field—if you havea 
vibration problem, you too should call in 


For rubber to metal bonded 
VENESTA PLYWOOD LIMITED 


Vintry House, Queen Street Place, Ge 
London, E.C.4. designed by Getefo o: rmany 


Telephone Central 3040 
nna Rubber Co. Ltd. Slough, Bucks, « Telephone Slough 22307/9 
6783 


EMD 8270 for further information 
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mirror-smooth bore 
boosts throughput 


less expensive than 
stainless steel 


standard 600 Ib 
pressure—higher or lower 
on demand 


‘ 4in - 36 in 
° nominal bore 
x up to 20 ft lengths 


\ 


N strong as steel 
SYSTEM 


Evolved, developed and perfected by BAPL, 

EPOCH high-strength wound glass reinforced epoxy pipes are an 
100% efficient answer under critical conditions where metal pipes 
corrode, where installation costs have previously been 
high or where prefabricated systems have especial advantages. 
The EPOCH system, with its comprehensive range of 
nominal bores and fittings, can be simply and rapidly installed 
to follow any predetermined contours. We invite enquiries 
from organizations where piping installations are an 
important and recurring factor of their operations. 


This composite illustration 
is indicative of the adapta- 
bility possible with the 
standard range of EPOCH 
joints and unions. 


Enquiries to— =) BRISTOL AEROPLANE PLASTICS LIMITED 
FILTON HOUSE * BRISTOL - Telephone 693831 
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NOW... 


STAINLESS STEEL TUBING 
from three to twelve inch diameter 
IN UNLIMITED-LENGTH STRAIGHTS 
automatically and continuously welded 
AT GREATLY REDUCED PRICES 


Weights and Dimensions in Ib. per foot 


TRUE BORE 
Bore | 20 swg. | 18 swg. | 16 swg. | 14 swg. | 12 swg. | 10 swg. | 8 swe 
3” 1-23 1-63 2-16 271 
straights in staiuless steel tubing at lower prices. Reductions are in the order 6” 2-46 3-22 4:29 5-35 6-99 _ pare 
of approximately 30/40% for 3” tubing, 15% for 10” tubing. 6% for 12” 
tubing. The greater strength and durability of stainless steel allows reduced a ES 42 | 56 | 7:13 | 932] — ~ 
wall thicknesses, resulting in greater economy. Bore sizes from 3 to 12 inches 10” as a 7-10 8-89 | 11-61 14:31 Pe 
can be delivered more speedily due to new production techniques. Automatic 
welding is continuous and electronically controlled to micro-metric accuracy, 12° — _— =_ 10-64 | 13-94 | 17-11 | 214% 
thus eliminating bacteria-harbouring crevices and ensuring a remarkably high 
degree of clinical purity. NOMINAL BORE 
All bore sizes are subjected to stringent pressure tests, far in excess 0 possible working = 
requirements. E.g., 3” bore, tested to 1,000 Ib. p.s.i.; 12” bore, tested to 500 p.s.i. ” 1-42 1-83 2-40 2-99 pars a9 -_ 
4 1-82 2:34 3-13 3-87* 
6” 2-68 3-50 461 5-76 7-48* 
HURST MILL, KINGS NORTON, BIRMINGHAM 30 Z = = SS ee 


Tel: Kings Norton 2360 2555 Telegram: Weltexa, Birmingham ASA Schedule 5. 


oe As specialists in all forms of air treatment let us advise and quote 
rn dus trial you for all fan work, dust and fume extraction plant, air 
conditioning and space-heating equipment. 
‘ il 
Phone: BIRMINGHAM, ViCtoria 2277 
also at: LONDON, MANCHESTER, SWANSEA. 
A MEMBER OF THE SIMMS GROUP OF COMPANIES 
EMD 8273 for further information 
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HIGH 
DIELECTRIC 


MATERIALS FOR THE 


ELECTRONIC & ELECTRO-MECHANICAL INDUSTRIES 


FLUOROCARBON T.F.E. (P.T.F.E.) 


POLYPENCO §=Extruded and moulded Rod, Thin Wall Tubing and sleeving, 
Sheet, extruded and moulded Tube, Tape, and Machined Parts. 


WITH THESE ADVANTAGES: 


Electrical Mechanical 

@ High dielectric strength @ Very low co-efficient of friction 
@ Extremely low loss factor @ Non-adhesive 

@ High volume and surface resistivity | @ Easily blanked or machined 

®@ Low dielectric constant 


FLUOROSINT* T.F.E. 


POLYPENCO A new P.T.F.E. base resin produced only by Polypenco Ltd., 
providing outstanding compressive strength, rigidity and wear 
resistance, whilst retaining all the electrical advantages ail 
inherent in P.T.F.E. Added advantages are considerably 
lower coefficient of thermal expansion and improved di- *° 
mensional stability. 
AVAILABLE NOW IN ROD, TUBE, TAPE AND AS 
PRESSED AND SINTERED PARTS TO YOUR DESIGN 
* Regd. Tolerances achieved in tests on FLUOROSINT 


Trademark, mouldings indicate their use where PTFE parts 
Patented will not meet the requirements. 


Q.200.5 
GROSS-LINKED POLYSTYRENE 


A clear, rigid, dimensionally stable material with outstanding 
performance as an U.H.F. insulator up to 10,000 Megacycles, Q.200.5 is readily 
machineable on orthodox metal working equipment. 


AVAILABLE NOW IN ROD AND PLATE 


POLYPENCO LTD. 


Welwyn Garden City, 
Herts. 


Telephone 25581/4 


7O POLYPENCO LIMITED 


ee GATE HOUSE, WELWYN GARDEN CITY, HERTS | 
Please send particulars of FLUOROCARBON T.F.E.; FLUOROSINT; ©.200.5 


AND NAME 
RETU RN COMPANY 


ADDRESS 


PR/A16/61 
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HYDRAULICALLY 
OPERATED 


TUBE COUPLINGS 


@ “QUICK ACTING” PRESSURE OPERATED 
@ FOR TESTING TUBES WITH PLAIN ENDS B RK 
@ TO PRESSURES UP TO 4,000 P.S.I. 


@ AVAILABLE IN SIZES FROM 4” 0/D - 4 
13” 0/D INCLUSIVE 

Suitable for use with tubes in all materials and : PRESSURES UP TO 

the testing of flexible hose units with standpipe Jaze 4,00) psu. 

ends. 


The couplings will withstand pressures up to 
4,000 p.s.i. throughout the period of the test 

and are immediately detachable upon release of 
the hydraulic pressure within the tubing. 


Specify 


RENOLD 


CLUTCHES 


for 


FOR FAST, ACCURATE INDEXING 


FOR CONTINUOUS FREEWHEELING WITH 


@ FOR INSTANTANEOUS BACKSTOPPING 


Machine designers will appreciate Backlash is virtually eliminated as 
the versatility of the Renold Sprag there is no necessity for the clear- 
clutch which, with its full comple- ances required in alternative mech- 
ment of precision made sprags self- anisms, and for quiet, frictionless 
contained between concentric races, over-running . . . speedy, positive 
transmits more torque for size indexing to very fine gradations... 
and weight than any other instantaneous backstopping . . . the 
clutch. Renold Sprag clutch is unequalled. 


Write to Renold Chains Limited, Sprag Clutch Unit, 50 Cathedral Rend, 
_—— a catalogue giving details of our comprehensive range of over 
Stan: izes. 


RENOLD CHAINS LIMITED 
REPRESENTATION THROUGHOUT THE WORLD 


EMD 8276 for further information 
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ohnson Matthey 


DON, MATTHEY & CO., LIMITED 
ling 

ORY METALLURGICAL PRODUCTS Ltd. 
M3 Hatton Garden, London, E.C.1 
“phone: Holborn 6989 

Street, Birmingham, i. Telephone: Central 8004 

Eyre Street, Sheffield, |. Telephone: 29212 


EMD 8277 for further 


Progress in the conquest of distance 
and time so often depends on the avail- 
ability of the right material for a vital 
component. 


JMC PRECISION TUBES, in specialised 
non-ferrous metals, make a significant 
contribution to many advances in 
science and industry. For, irrespective 
of shape, size or alloy, their accuracy of 
both composition and dimension en- 
sures a basic material of the utmost 
reliability. 


Full information is available on request. 


information 
] 
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FORGING AND 
PRECISION 
MACHINING 
IN 
DIFFICULT 
METALS 


This bowl is an atomiser disc, for a specialised 
chemical plant. It needed to be highly 
resistant to corrosion, to be very strong, yet 
very light (it spins at high speeds) and it had 
to be machined to high standards of precision. 
The chosen material was titanium, a material 
requiring special technique in forging. The 
Daniel Doncaster companies undertook the 
work; the titanium forging was made at 
Doncaster’s works in Sheffield and the 
precision machining and final balancing was 
carried out by Moorside Components at 
Oldham. 

A typical example of the integrated skills and 
equipment which this group of companies can 
bring to your problems. 


MOORSIDE COMPONENTS 


OLDHAM 


One of the Daniel Doncaster Companies 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
MONK BRIDGE IRON & STEEL COMPANY - LEEDS 12 
DANIEL DONCASTER & SONS LTD. (The Blaenavon Company Branch) 
BLAENAVON MONMOUTHSHIRE 
MC2 


material 
to your 
needs 


Formapex 
Synthetic Resin Bonded 
LAMINATES 


For silent gears and pinions, bushes, 
washers, bearings and small mechanical 
parts. . . for jigs . . . for electrical 
control panels, terminal boards, ete. 
Formapex has special advantages—high 
strength /weight ratio, high dielectric 
strength, low coefficient of friction, great 
resistance to heat, moisture, weak 


chemicals, etc. 


FORMAPEX 


Formapex is supplied 
in sheet form, in 
various fabric and 
paper base grades. It 
can be machined and 
punched, and there ate 
grades to meet all 
appropriate British 
Standard, N.E.M.A. 
D.I.N. Specifications. 


VON LIMITED 


NO 


Netherton Works, Anniesland, 
Glasgow W.3. Telephone: Scotstoun 550! 
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STRIAL FANS 


‘Marex’ hollow plastic industrial fans set an 
entirely new standard of efficiency for process 
cooling and ventilation. The aerodynamically 
designed resin/fibreglass blades weigh less than 
@ quarter as much as most fan blades with the 
same air-handling capacity—but they’re so 
tough that they won’t fragment or shatter, or 
corrode in acid-laden air. Installation is easy, 
and an auto-variable-pitch hub gives you auto- 
matic control of the blade pitch while the fan is 
in motion (manually adjustable-pitch hubs are 
also available.) 

‘Marex’ fans are made by Marstons, sole 
licensees in Britain of the Hudson Engineering 
Corporation of Houston, Texas, and are available 
in overall diameters ranging from 6—14 ft. in 
increments of 1 ft. 


Write now for the Marston leaflet giving 
performance data for the complete range of 
‘Marex’ fans. 


MARSTON EXCELSIOR LIMITED 
(a subsidiary company of Imperial Chemical Industries Ltd.) 
Fordhouses, Wolverhampton. 


December 1961 


4 
m 
119 


EMD 8281 for further information 


ECONOMISE 
WITH ENCON 
CONTINUOUS 
CAST BRONZES 


FOR BUSHES, 
BEARINGS, GEARS, 
VALVES 


UP TO 15ft. LENGTHS 
(12ft STANDARD) 
UP TO 6.” DIAMETER 
NO BLOWHOLES, 

NO POROSITY 


*You buy less metal than before—because 
Encon has the smoothest surface finish. 
As a result less metal has to be machined 
off, thus saving machining time and 
tool wear. 


ENFIELD 
ROLLING MILLS LIMITED 


Brimsdown, Enfield, Middlesex. Tel: Howard 1255 


ENCON DISTRIBUTORS AND STOCKISTS 


EAST MIDLANDS. R.C. H & Sons (Brassfound 
Gough Road, Leicester. 


) Ltd., 
Telephone : Leicester 67809 
SCOTLAND. Paisley Brass Works Co. Ltd., Hamilton Street, 
Paisley. Telephone: Paisley 2141-2 


SOUTH WALES AND WEST COUNTRY. Williams Alexandra 
Foundry Ltd., East Moors Road, Cardiff. Telephone : Cardiff 22661 


N.E. COUNTIES, CUMBERLAND & WESTMORLAND. 

W. Galloway & Co. Ltd., Chain Bridge Road. Blaydon-on-Tyne, Co. 

Durham. Telephone : Blaydon 440 

N. IRELAND AND EIRE. J. Hamilton & Co. Ltd., 102-104 Percy 

Stree*. Belfast. Telephone: Celfast 29737/8 


EMD 8282 for further information 


FOR LEAKPROOF FLUID TRANSFER 
TO ROTARY MACHINES-—USE 


FILTON 


ROTARY UNIONS 
V7 


PATENTED 


CONDENSATE. 
STEAM. 


TYPICAL APPLICATION, 


For steam, water, air, oil, etc., 


Standard sizes B.S.P. 


Specials up to 64” nominal bore 


FILTON LIMITED 


Clapham Street, Leamington Spa 
Tel: 8111-2 


2 out of 3 minutes saved! 


Typical application of S.P.K. MA1 Hydro Pneumatic 

Drilling Machine fitted with standard S.P.K. 6-spindle 

Adjustable Centre Head. Drilling C.I. component 
with 6 holes 4” diameter X 14” deep. 


Old time, using single spindle drill . . . 3 mins. 30 secs. 
New time, using S.P.K. equipment . . . 1 min. 21 secs. 
Can we help you? 


SLACK & PARR LTD., xecwortu, nr. DERBY 


Telephone: Kegworth 306 


EMD 8283 for further information 
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EXOFORS, MORPANS 
etc. Surfactants which may 
olve your problems 


GLOVERS (CHEMICALS) LIMITED a 
WORTLEY LOW MILLS, LEEDS 12 
Telegrams: ‘GLOKEM LEEDS’ 
Telephone: 63-7847/8/9 
Flocculating © 
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if you require a top performance lightweight flexible 
belt that won’t slip, has enormous strength and 
elasticity with virtually no stretch, and with the grip 
only chrome leather can give, then you need a 


Miraclo nylon-core belt 


FREE Send for this 

new 12 page colour 

brochure 223 which 
fully explains in word 
and picture the Miraclo iss 
Nylon-Core Belt — the 
performs 


Belt that 
miracles. 


STEPHENS BELTING CO. 
SNOW HILL, 


LTD. 
BIRMINGHAM 4 


IRA STEPHENS LTD. 
ASHTON-UNDER-LY NE 


EXHIBITION 


If you did not see us at the exhibition we would be 
very happy to forward full information on the King 
products which scored such an enormous success. 


Among the products on show were 


CONOSEAL 
COUPLINGS 


A heavy duty pipe coupling 
giving zero leakage under 
conditions of extreme 
temperature and pressure. 
Ideal for heat transfer 
systems, pressure and vacuum 
lines and cryogenic 

systems. 


KING 
THINWALL TUBE 


Seam welded under inert 
gas conditions to eliminate 
oxidation and provide 

an ultra-smooth finish. 
Burst pressure of 

2,200 p.s.i. for 1” diam. 
Made from stainless steel in 
3”, 1", 14” and 2” bores. 


SAXE 


FITTINGS 


A system of welded 
connections which aid 

and simplify steel structural 
erection, introduced in 

W. Europe and the U.K. 


by King Aircraft Corporation. 


VEE BAND 
CLAMPS 


The many advantages offered 
by King Vee Band Clamps— 
positive sealing, quick 

release, low envelope, low 
weight, etc.—make them an 
automatic choice for pipes, 
ducts and containers. Vee 
Band Clamps can be . 
manufactured to any specified 
diameter. 


EMD 8286 for further information 


KING AIRCRAFT CORPORATION 

DIVISION OF H. K. PORTER COMPANY (GREAT BRITAIN) LIMITED 
CAMERON STREET - HILLINGTON GLASGOW S.W.2 

Tel: Halfway 4571 
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versatility in pumping with the Rotoplunge... 


A division of the Parkinson Cowan Group 


Write for Brochure 01/M4 


December 1961 


The perfect pump for use with all lubricant fluids of a non- 
abrasive nature which, because of its versatility, is ideal for a 
wide variety of industries. Long life and reliability are built 
into the unique construction of the Rotoplunge, which has only 
three moving parts. No other range of pumps has such a wide 
variety of optional features. 


VARIABLE STROKE 


Gives infinitely variable control over the complete range with accurate 
indication of the setting. 


SHORT STROKE 


End covers providing for reduced delivery ratios of one third and two 
thirds are available as an alternative to variable stroke. 


AUTOREVERSE 


Irrespective of the direction of the driving shaft, the autoreverse 
automatically maintains a uniform direction of flow. 


RELIEF VALVE AND BY-PASS 


All pumps can be fitted with a relief valve and by-pass to prevent over- 
loading of the pump or driving arrangement. 


Available in a comprehensive range from 7.5 gal./h. to 2,300 gal./h. 
Flange or foot mounted for close-coupled or motorised sets. The illustra- 
tion shows a foot mounted Rotoplunge pump with variable delivery control. 


Parkinson Cowan Measurement, 
P.O. Box No. 2, Dobcross, Oldham, Lancs. 
Telephone DELph 424 Telex 23372 
EXPORT : Parkinson Cowan International Limited, 
Terminal House, Grosvenor Gardens, London SW1 
Telephone SLOane 0111 Cables Disc London 
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CORROSION RESISTING 
CASTINGS 


Our foundries and 
engineering shops provide 
facilities for complete fab- 
rications in normal sand 
castings and centrifugal 
castings machined and 
assembled in almost any 
ferrous material including 
IRON, CARBON STEEL, 
STAINLESS STEEL, HEAT 
RESISTING ALLOYS and 
HIGH NICKEL BASE 
ALLOYS for severe 
CORROSION and HEAT: 
RESISTING applications, 
SAND CASTINGS in IRON 
up to 12 tons and ALLOY 
STEELS to 2} tons CENTRI- 
FUGAL CASTINGS up to 
12’ 6” long, maximum 
diameter 36” 


CENTRIFUGALLY Cast Tubes for 
Radiant Heating with SAND CAST 
return bands 


Typical arrangement of Furnace Hearth Rollers comprising Solid 
Shaft—SAND CAST Heat Resisting Trunnions Fabricated into 
CENTRIFUGAL CAST Heat Resisting Alloy TUBE 


SHEEPBRIDGE ALLOY GASTING LTD. 


One of the Sheepbridge Engineering Group 


TELEPHONE: SUTTON - IN - ASHFIELD 


EMD 8289 for further information 


CAMLOC 


FASTENERS 


@ open and close quickly 
with a quarter-turn 
@ fasten securely 
@ have no loose parts 
@ are quickly and easily installed 


2600 Series, one of more 
than 20 different types 


All over the world designers of aircraft, missiles, electronic 

equipment, and industrial apparatus value the outstanding 

features of Camloc fasteners. Write for catalogue No. E 61 

and see for yourself which Camloc fastenercan best sol- 
ve your particular fastening problem. 


(Technical Service in Great Britain) 


MEASURE RELATIVE HUMIDITY IN SECONDS 


\ BATTERY * 
OPERATED 


This unique psychrometer employs minute germanium based 
thermosensitive elements which give accurate and consistent 
results to 0.5%. Lightweight and portable, the fast response 
of the HYGROPHIL enables rapid cross-sectional valuations 
of entire rooms. Three scale ranges are incorporated, covering 
temperatures from +10 to +176°F. A graph delivered with the 
unit permits immediate interpolation of readings. 
ameproof equipment is desirable. 

Demonstrations arranged at your own works. Write for full 
information to:- 


HEADLAND ENGINEERING DEVELOPMENTS LTD 


(DEPT HE) 45-46 LOWER MARSH, LONDON, 8.E.1. TELEPHONE: 
WATERLOO 1752/3 DEB 8952 
EMD 8290 for further information 
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These large fume extraction ducts form 
part of the 70 extraction units in PVC and 
glass fibre at the new chemistry building 
at Nottingham University. 


consult 
First for fine design, fabricating 


and fitting of fans and fume ducting 
in non-corrodible pvc or polyester/glass fibre. 


Call in Extrudex—if possible at the design stage. 


engineers in plastics 


Extrudex Limited 47 WESTERN ROAD, BRACKNELL, BERKS. TEL: BRACKNELL 1000 
TA 5081 
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DOSP 


unique open steel flooring 


DOSP 


light but enormously strong 
(made from a single pressing) 


DOSP 


the best and cheapest steel floor 
of its type in the world! 


NEW IMPROVED 


DEXION OPEN STEEL PLANK 
With these two big advantages 


% loadings boosted by 20-40% 
x even simpler fixing, to an even wider range of 


supports 
YET STILL AT THE SAME PRICE - FROM 5/4 PER 
SQUARE FOOT! 


Get the NEW DOSP literature NOW. 
Write to ADVERTISING DEPT., 
MAYGROVE RD. 


LONDON NW6 


EMD 8293 for turther ‘information 


MIGOES GEAR PUMPING! 


Recognising the marked trend to- 
wards integrated unit construction for 
compact “‘packaged”’ equipment, Mono 
Pumps Limited has been experimenting 
for the past five years, with various 
pumping principles allied to the Mono 
Pump, to develop the Company's serv- 
ice to Industry 


A fundamental principle has now 
been chosen as offering the greatest 
scope for adaptation to project plan- 
ning of this type Marketed as the 
Menrow Pump, its capacity 1s high in 
relation to its size A 100g ph pump 
can be as small as 4 inches by 3 inches 
diameter It will operate efficiently at 
any angle of mounting The type of 
mounting can be specially designed to 
meet any bulk requirement The flow 
can be reversible, 1n one direction with 
fixed rotation or in one direction irre- 
spective of pump rotation 


Thoroughly field tested, it 1s al- 
1m use various forms on oil 
burners. steam generators. diesel en- 
gines. machine tools. refrigerating 
machinery and as a 24-volt battery- i 
operated unit on 01] tanker vehicles FE 


& 


@ HANDLES NON-ABRASIVE FLUIDS 
Belt driven 


@ POSITIVE ACTING 
@ SUCTION LIFT 25 FEET 
@ CAPACITY RANGE 35 g.p.h. TO 5000 g.p.h. 
@ PRESSURES UP TO 650 Ibs. p.s.t. 


@ MOUNTING TO ANY SPECIAL 
REQUIREMENTS 


or driven by = 
Projecting tongue 


Write for Publication 
MW 105 


Manufactured and Marketed 


by 
MONO PUMPS LIMITED 
Mono House, Sekforde St. 
London, E.C.1 
Tel: Clerkenwell 8911 


re 
a 
Flange mounted 
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| Back mounted 
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BALARS 


FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 
PRESSURES 


iilustrated is a sectional view of 
a C.B.A. type seal with contact ring 


Catalogue supplied on request 


: 
4 
4 
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for Constant 


Timing Motors 


Width 23” 
Depth 14” 


What are your Timing Motor needs? Wide choice of 
speeds? Versatility in use? High quality? Long life? 
Reliability? Right price? Then choose a Smith’s 
‘Sectric’ unit—self-starting, slow speed (200 R.P.M.) 
permanent magnet rotors with saturated oil retaining 
bearings fed from supplementary reservoirs, and 
robust machine cut reduction gears in dust resistant 
housings. Smiths Constant Speed Timing Motors 
are C.S.A. approved, flash tested, and made by 
SMITHS—the name with a world of meaning. Write or 
telephone now for full details and any special information 
you require. 


CMITHS CLOCK & WATCH DIVISION 


Contracts Branch: 179 Great Portland Street, wt Telephone: LANgham 5811 
Overseas enquiries toSectric House, London,Nw2,England Telephone: GLadstone6464 
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LUTO 


TRADE MARK. 


BRAIDED RUBBER 
CORDS & RINGS 


LUKE TURNER & CO. LTD., DEACON STREET, LEICESTER 
Telephone: Leicester 22967/8/9 


PUSH PULL 


WITH BRADFORD 
AIR OR 
HYDRAULIC 
POWER 
CYLINDERS 


Bradford Power Cylinders are made in standard sizes 
from 2” to 20” bore, or to specification with any length 
of stroke, as required. Suitable for air, hydraulic fluid, 
or oil. Robust design for heavy duties. 


UNITED STATES METALLIC PACKING CO. LTD. 


Branch Offices: London, Liverpool, Glasgow, Manchester, Newcastle, Cardiff, 
Southamp Hull, S and Bristol. 
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designer 
knew a 
FORGING 
was the 
only 


answer 


— but could, he get 


The problem here was that any machining 


likely to interfere with the generation of grain 
flow through the central barrel to the periphery 
had to be eliminated. It looked impossible, 
everything appeared to be against its 


t Diametrically opposed manufacture, including forging, but as always 


Light-Metal Forgings Ltd. 


For STEEL Drop Forgings: For NON-FERROUS Drop Forgings: 


THE HUGHES-JOHNSON STAMPINGS LTD. LIGHT-METAL FORGINGS LTD. 
LANGLEY GREEN, OLDBURY, 
BIRMINGHAM BIRMINGHAM 


December 1961 
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Full marks 
for 
shock absorption 


The millions of separate air cells in Rubazote 
expanded rubber sheet are your softest, springiest 
answer for turning away shocks from tender parts. 
To springiness add sealing properties — for Rubazote 
is impervious to the passage of dust, air and 
moisture. Whenever you need a shock absorbing 
material, a seal or a gasket, you’ll probably finda 
very economical answer in Rubazote. 


RUBAZOTE 


Soft expanded rubber 


Try this for a soft number. Tel: Thornton Heath 3622 

for samples and details of sheet sizes and thicknesses. 
There is also Rubazote Expanded Neoprene for petrol, 
oil and heat-resistant gaskets; Rubazote Expanded 
Silicone for really hot numbers. (Phew!) 


The Advice of our Technical Service Department is available on request. 


Member of The British Xylonite Group TA 4879 
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BRONZE AGE 
GRIFFINS HEAD 


Part of a Greek Cauldron 
worked in Bronze, circa 
630 B.C. (Courtesy of 
British Museum) 


SUPERSTON 


was used for this 8 cwt. Pump Impeller Casting. A 
high strength corrosion resisting material it is one of 
many BRONZE alloys in current use in our exten- 
sive foundries for the production of high quality 
CASTINGS. Design engineers frequently consult us 
because of our specialised knowledge in the selec- 
tion of suitable materials for special purposes. 


J. STONE « co. 


(CHARLTON) LTD. 


Woolwich Road, Chariton, London, S.E.7 
Tel: GREenwich 3277 (Mr. K. S. Wells, ext. 125) 


Engineering Materials and Design 
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solve problems AT SEA 


oe 


Expansion and Contraction, Vibration, Ship’s movement—all these 
problems arise in designing the complex pipework system of a modern 
vessel. 

The most up-to-date marine engineers base their specifications on 
Teddington bellows—the bellows which, apart from all-round technical 
excellence, carry an advisory service which is second to none, available 
to all, and as modern as tomorrow, 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


BELLOWS DIVISION: TEILO WORKS * PONTARDULAIS * SWANSEA * Phone: Pontardulais 591 
131 
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HIGH CARBON 
STEEL WIRE 
STEEL WIRE 


BRIGHT 
STEEL BARS 


AND TOMORROW SPENCER’S 


ENGINEERING STEEL 


Bright drawn or centreless ground in Mild 
Steel, Commercial or Free-cutting quality and 
to a wide range of E.N. and other specifications. 


LYNDON 


HEXAGONAL FLAT 
The demands of 


ROUND SQUARE 
industry are 


constantly changin eee 
technological 

ore made. Telephone: WAKEFEILD 6111 
Suppliers to industry 
have to keep pace 
with these advances 
to remain 
competitive. Lyndon 
taps and gauges, 
known and proved 
for so many years, 
are still the first 
choice where 
accuracy and long 
life are essential. 


DaW1261EMD 


Why 


ELECTRONICS WEEKLY 
is essential reading for you. 


From the outset, the approach of 
ELECTRONICS WEEKLY has been 
international. Not only does it deai 
authoritatively with national electronic 
news, but week by week, it also presents 
news of outstanding developments and 
trends overseas. Purposely, news items 
and features in ELECTRONICS 
WEEKLY are kept short, thus enabling 
you readily to maintain a global watch 
on the broad pattern of engineering 
advances in electronics. 


ORDER FROM YOUR NEWSAGENT 
EVERY WEDNESDAY 


| ONLY 


EUROPE’S FIRST ELECTRONICS NEWSPAPER 


Published by Heywood & Co. Ltd., 
member of the National Trade Press Group. 


EMD 8304 for further information 
oF Engineering Materials and Design 


5 
3 


EMD 8305 for further information 


FINISH 


SPRAY GUNS 


AID INDUSTRIAL 


December 1961 


COMPRESSORS SPRAY BOOTHS 


A better finish—cheaper—faster. That, in a nutshell, is what we of 
AID offer you. 


Better—cheaper—faster. Three words that are muttered by AID tech- 
nicians in their sleep. 


Better—cheaper—faster. Three words that have put AID out in front 
in the finishing field. 


AID have developed fatigue-free guns with perfect atomisation, long- 
lived compressors with consistent delivery, spray booths exactly 
matched to the needs of particular industries, complete installations 
tailor-made for the job. 


For the gun—and everything behind the gun—it’s a good idea to call 
in AID. Helpful literature and technical assistance are always freely 
available. 


DEVYECOF REN TS 


AIDSPRAY WORKS SHENSTONE NR. LICHFIELD STAFFS 
ENGLAND 


Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 45 Palamino Crescent, Willowdale, Ontario. 


LONDON OFFICE 3 CHESTER MEWS LONDON S.W.1 
Phone: Belgravia 1980 
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BARCLAYS BANK D.C.O 


banks on Bailey's 
for steam pressure regulation 


The entire pressure regulation system at Barclays Bank D.C.O., 
Goodenough House, Old Broad Street, London, was supplied by 
Sir W. H. Bailey & Co. Ltd. for the Consulting Engineers, J. E. 
Greatorex and Partners, and the Heating Engineers, Sulzer Bros. 
(London) Ltd. The architects were Ley, Colbeck, and Partners. 


While specialising in the manufacture of pressure regulators, Bailey’s 
are in a position to supply complete installations of this kind, in- ‘ 
corporating isolating valves, strainers, relief valves, gauges and 
ancillary equipment. For medium and low pressure control in- 
stallations in steam, water, oil, air and gases, you can bank on Bailey’s. 


9 


SIR W. H. BAILEY & COMPANY LIMITED 

HEAD OFFICE & EXPORT SALES: 

Albion Works, Patricroft, Manchester. Tel: Eccles 3487 (4 lines) 

LONDON & SOUTHERN AREA SALES: 

Selinas Lane, Dagenham, Essex. Tel: Dominion 2277 (3 lines) 

Pressure Regulators - Sluice Valves - Test Pumps - Turnstiles 
TGA G6A 


NYLON COATED P.V.C. FLEXIBLE 


Oil resistant, Seamless, Glossy. Made by the dip coating technique— 
intricate shapes at a fraction of normal tool and item costs. 


PLASTIC 


L | ee i T F D (Formerley trading as Durable Plastics Ltd.) 


Spraying and Dipping to the Trade. Castings. Wirework. Clips. Tanks etc. Given permanent, attractive, corrosion-proof finishes in 
P.V.C. POLYTHENE P.T.F.E. NYLON P.T.F.C.E. & NEOPRENE 


Collections throughout England Write or ‘phone PLASTIC COATINGS LIMITED, By-pass, Guildford 5227 (7 lines) 
EMD 8307 for further information 


Thick, Colourful, Attractive coatings. Keeps hands 
warm. Will not chip. Reduces metal fettling costs. 
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Cast stee! 


tliptical feed 
tollers for General 
Electric Co. Ltd. (Fraser 
and Chalmers Engineering Works), 
for their jar-bar grizzly feeders. 

tings supplied in a wide range 
of sizes up to 9 ft. long. 


To EDGAR ALLEN & CO. LIMITED : SHEFFIELD 9 
Please post ‘Steel Foundry Book’ to:- 


NAME... 
POSITION ......... 
FIRM 


December 1961 


Automatic coupler heads and knuckles for 
British Transport Commission. 


Edgar Allen and Co. Limited have specialized for many 
years in the manufacture of steel castings of all types in 
carbon, alloy, manganese, stainless and heat-resisting steels, 
ranging in weight from a few ounces to 14 tons. We have 
wide experience in producing large quantities of repetition 
castings for every section of the engineering trade. 

Please write for our ‘Steel Foundry Book’ which is full of 
useful information to all who design and use steel castings. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 | 
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GENFLEX 


BELLOWS EXPANSION JOINTS 


absorb pipework movement 
in all three planes 


Genflex bellows expansion joints are the simplest and 
most economical method of absorbing thermal movement 

in pipework, in all three planes. They are easily installed, « 
need no maintenance and are used in a large variety of 
applications. 

Standard Genflex joints are formed from stabilised stain- 
less steel with a longitudinal butt weld and are available 

in sizes from 3” to 120” bore. For special requirements 
joints can be supplied in many different metals and alloys. 


TECHNICAL ADVISORY SERVICE 

Vokes Genspring specialist engineers are always on hand 
to help with the correct siting of bellows, anchors, pipe 
guides, etc. A booklet is also available on request 
containing full details of Genflex and comprehensive 
installation data. 


Vokes Genspring SUSPENSION SYSTEMS 


- VOKES GENSPRING LIMITED - HENLEY PARK - GUILDFORD - SURREY 


Telegrams: Vokesacess, Guildford, Telex. 


Telephone: Guildford 62861 (6 lines) Telex: 8-535 Vokesacess, Guildford. 


plan to make, investi- 
gate the advantages of 
using Ayrshire cold 
formed metal sections— 
economy, accuracy, 
delivery. Almost any 
profile up to 74” deep 
by 24” developed width, 
3” down to 26 gauge. 
Please write for the 
Ayrshire Sections 
Catalogue. 
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plans with 


AYRSHIRE 
SECTIONS 


AYRSHIRE METAL 

PRODUCTS LTD. 
Irvine Ayrshire Irvine 2271 
and at: 


Grand Buildings, Trafalgar Sq., 
London, W.C.2. Trafalgar 6651 
63 Temple Row, Birmingham. 
Midland 1993. 

Parkhouse Street, St. Helens, 
Lancs. St. Helens 2639 
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you can spray 
insulate 


with Sprayed LIMPET Asbestos 


Once insoluble problems become a practical proposition with Sprayed LIMPET Asbestos, the 
‘sprayed-on’ asbestos insulation. 

Originated and developed by J. W. Roberts, Sprayed LIMPET Asbestos can be applied 

direct to any surface, large or small, flat or irregular, and produces an unbroken coating 
ofany required thickness. And whatever the primary purpose of the insulation, it 
simultaneously provides 


Thermal and Sound Insulation * Acoustical Correction 


Condensation Control ° Fire Protection 


This exceptional combination of qualities makes it especially valuable in factory engineering 
applications. Sprayed direct on to turbine casings, piping, exhaust systems, plant and 
equipment of all kinds, it contributes to increased plant efficiency and to better, safer working 
conditions by reducing noise, controlling heat and minimising the risk of fire. 

The Sprayed LIMPET Asbestos process can be applied only by licencees appointed and trained by 
J.W. Roberts Ltd. and is available in more than 40 countries throughout the world. 


TYPICAL APPLICATIONS 

BROLLS-ROYCE ALTITUDE TEST PLANT, DERBY (illustrated above). Thermal and sound insulation 
SCHASE MANHATTAN BANK, NEW YORK. Fire protection JOHN SUMMERS & SONS LTD., SHOTTON. SOAKING 
PIT CRANE CABS. Thermal insulation m@ P. & O. ORIENT LINER ‘ORIANA’. Fire protection aluminium 

and steel structures @ GUILDFORD CATHEDRAL. Acoustic correction MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY REACTOR BUILDING. Thermal and sound insulation @ ITALIAN STATE RAILWAYS. E.T.R. 250 
LUXURY TRAINS. Thermal and sound insulation @ BROWN BOVERI. HIGH PRESSURE STEAM TURBINES. 
Therma] insulation @ MASCHINENFABRIK OERLIKON. H.P. STEAM TURBINES. Thermal insulation 


Sprayed LIMPET Asbestos 


Send for test reports and other literature to: 


J, W. Robe r (s Li mi ted Chorley New Road, Horwich, Bolton. Telephone: Horwich 840 


AMember of the Turner & Newall Group 


December 1961 
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Other J. W. Roberts’ products include FEROGLAS glass reinforced plastics FEROBESTOS asbestos reinforced plastics. POLYURETH ‘NE rigid foam insulation. 
PERUULAS JWRSS 
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GEARED T0 


INDUSTRY... 


Whatever your transmission 
problems we design gears 
for any power—any speed. 


More than 50 years 
of specialised experience 


at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX. TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 


MANUFACTURERS STOCKISTS & MANIPULATORS 


of HN WALL Stainless Steel Tubing 


All diameters from 12’ to %’ 


OLDING’S CORNER, HATFIELD, HERTS. Telephone: HATFIELD 2333 
London Warehouse: Ossian Works, Ossian Road, Stroud Green, London. N.4. Tel.: Fitzroy 0338 
DaTI261EMD . 
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THE ORIGINAL VALVAI 
SOLENOID PILOT VALV 


2way and 3way 


@ POTTED COIL 


PROVED IN EVERY KIND 
@ ANY VOLTAGE 7: ; OF INDUSTRIAL DUTY 
DURING A DECADE OF 
@GUARANTEED ; PROGRESSIVE 
AGAINST BURN-OUT EXPERIENCE 
FOR VALVE LIFE 


L TYPE: 3” & $” BORES (itustraten) P TYPE: & BORES 


THIS VALVAIR-CON- 
THOROUGHBRED, FROM CEIVED PILOT VALVE IS 


THE ORIGINAL VALVAIR ITSELF AVAILABLE IN 
DESIGN—THE STAND- OVER 100 MODELS 
ARD PILOT VALVE USED WHOSE PARTS ARE 
IN A THOUSAND SPEED FULLY INTERCHANGE- 
KING VALVE MODELS ABLE. BASIC TYPES IN- 


CLUDE: 


INTEGRAL SUB-BASE PLUG-IN 
ju NCTION BOX Permanent Pipework Permanent Pipework and Conduit 


; For information on the entire Bellows-Valvair range write for booklets ‘‘SK-100"' and ‘Do-it-yourself Automation” :- 
BELLOWS-VALVAIR LIMITED. 1206 STRATFORD ROAD, HALL GREEN, BIRMINGHAM 28 - TEL: SPRingfield 6059 


December 1961 
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SPEEDS 


fromm 57 mins. per rev. 
to 2,700 revs. per min. 


No other motors offer the wide range of speeds, 

torques and programme switching of the versatile Drayton RQ. 
Conforming to BSS 170/1939, it is suitable for continuous 

or intermittent running; reversing; and can also be supplied with or 
without internal limit and programme switches. Motors 

giving a shaft rotation of more than one revolution before 

switching operates, or with multi-position switching, are also 
available. Write now for your copy of Data Sheet No. 302. 


DRAYTON CONTROLS LIMITED 
Bridge Works, West Drayton, Middx. West Drayton 4012 
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SUPER OIL SEALS & GASKETS LTD 
FACTORY CENTRE - KINGS NORTON - BIRMINGHAM 30 
Telephone: Kings Norton 2041 
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